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Description 

Summary f the Invention 

This invention relates to a new indole derivative which is useful as an agent of treating therapeutically 
5 gastric ulcer or duodenal ulcer in mammalian animals. This invention also relates to a process for the 
production of the new indole derivative. This invention further relates to a pharmaceutical composition for 
therapeutic treatment of gastrointestinal ulcer. 

Background of the Invention 

70 In one of the known methods of treating therapeutically gastrointestinal inflammatory diseases, 
especially the gastric ulcer or the duodenal ulcer, the administration of a medicinal compound having an 
activity to inhibit the secretion of gastric acid is performed. The medicinal compound administered for that 
purpose includes cimetidine (see "Merck Index" 10th Edition, Monograph No. 2254) which is known as an 
antagonist to the histamine H 2 -receptors. Recently, it was discovered that the secretion of gastric acid is * 

is governed by an enzyme, H + , K + -ATPase having the specific property that this enzyme can be activated by 
potassium cation. It is thus revealed that an inhibitor to said enzyme may be useful as an agent of inhibiting 
or suppressing the secretion of gastric acid and hence be useful as an agent of treating therapeutically the 
ulcer in the gastrointestinal tract (see a Japanese medicinal Journal "l-gaku no Ayumi" Vol. 128, page 296 a 
(1984); a Japanese medicinal Journal "Sa-i-shin l-gaku" Vol. 37, page 481 (1982); the "Nature" Vol. 290, 

20 159— 16i(March 1981) and "Drugs" Vol. 25, 315—330 (1983). As example of the known compounds heving 
the activity to inhibit the H + , K + -ATPase is mentioned a group of benzimidazole derivatives which is 
typically represented by omeprazole (identified as 2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylsulfinyl]-5- 
methoxybenzimidazole (see Japanese patent application first publication "Kokai" No. 141783/79; U.S. 
Patent No. 4,225,431 ; No. 4,337,257 and No. 4,508,905). It is also known that some of the above-mentioned 

2$ benzimidazole derivatives exhibit an activity to effect the gastrointestinal cytoprotectlon (see Japanese 
patent application first publication "Kokai" No. 53406/82; U.S. Patent No. 4,359,465 and EP 0 080 602 A1). 

The antagonists to the histamine H a -receptors which are typically represented by cimetidine, as well as 
the inhibitors to the H + , K + -ATPase which are typically represented by omeprazole show a high activity to 
inhibit the secretion of gastric acid, and owing to this activity, they are able to exhibit good curative effects 

30 in the therapeutic treatment of the gastric ulcer. However, it has often been observed that when the ulcer 
has been cured through the administrations of the aforesaid drug and thus the administration of the drug is 
stopped, the ulcer is very much likely to return with the lapse of time after the stoppage of the drug 
administration. Therefore, it is not worthy to say that cimetidine and omeprazole are a fully satisfactory 
drug for therapeutic treatment of the gastrointestinal ulcers. 

35 Accordingly, it has been a lasting demand to exploit a better antiulcer drug effective in the therapeutic 
treatment of gastrointestinal ulcers. We, the present inventors, have paid our attention on indole 
derivatives, and we have mede extensive researches in an attempt to provide a class of new indole 
derivatives which exhibit the activity to inhibit the gastric acid secretion and are useful as an antiulcer agent 
having further advantages that long successive administrations of the drug to the patients is allowable and 

40 the relapse or return of the ulcer as once healed is effectively prevented even after the stopped 
administration of the drug. As a result, we have succeeded in synthetizing a class of new indole derivatives 
which have now been found by us to exhibit a mild activity of inhibiting the gastric acid secretion as well as 
remarkable cytoprotectlve effects on the gastrointestinal tract, in combination, as will be demonstrated by 
the pharmacological experiments shown hereinafter. Thus, we have accomplished this invention. 

45 According to a first aspect of this invention, therefore, there Is provided as the new Indole derivative a 
compound of the general formula (I): 



so 



55 




wherein R 1 is a hydrogen atom, a halogen atom, a lower alkyl group, a trifluoromethyl group, a lower 
alkoxy group, an acyl group or a lower alkoxycarbonyl group; R 2 is a hydrogen atom or a lower alkyl group; 

eo R 3 is a hydrogen atom, a lower alkyl group, a lower alkoxy group or a lower alkylthio group; R 4 is a 
hydrogen at m, a lower alkyl group, a lower alk xy group, a hal gen atom, a hydroxy group, a low r 
alkoxycarbonyl gr up, a substituted r unsubstituted aralkyl xy group, or a group of the formula — NR a R b 
wh reR'and R b arethesam or different and each are a hydrog natom ral wer alkyl group, or R* and R b 
tak n tog ther with the adjacent nitrog n at m form a 5-membered or 6-membered heterocyclic gr up 

65 c ntaining optionally a further heter -atom therein; R s is a hydrogen atom, a I wer alkyl group, a tow r 



2 



70 
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alkoxv Group, an aralkyl group or a substituted or unsubstituted aralkyloxy group; and n is an integer f 
zero or 1, p is an integer of 1, 2, 3 or 4; and q is an integer of 1, 2 or 3, or a pharmaceutical^ acceptable salt 
f said compound. , 

According to a particular emb diment of the first aspect of this inv nti n, ther Is pr vided a new 

compound of the formula 0'): 

,3 



(I') 



wherein R< is a hydrogen atom, a halogen atom, a lower alkyl group, | 
alkoxv arouD a lower alkanoyl group or a lower alkoxycarbonyl group; R is a hydrogen atom or a lower 
^gS^XSJSln atom, a lower alkyl group or a lower alkylthio group; * is a >£wm. • 
lower alkyl group, a lower alkoxy group, a halogen atom, a hydroxy group, a ^' J^M pP- 
an amino group, a mono-lower-alkylamino group, a di-lower-alkylamino group, or R is a group of the 
formula 




26 



30 



35 



40 



— N 

\ 

the formula 

R a 



— N 



/ 
\ 



R b 



which forms a pyrrolidino group, a piperidino group, a ™* h <* ln ^ SSSJi 
piperazino group and of which the heterocyclic group is unsubstituted or substituted by a lower aiKyi 
group, or that R 4 Is a group of the formula 



— N 



/ 
\ 



60 



55 



60 



66 



process for the production of them: — 

(i) A compound represented by the formula 

R 4 





(la) 



3 
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(ii) A compound represented by the formula 



10 





(lb) 



15 



20 



(iii) A compound represented by the formula 

a 3 



S— CH 




(Ic> 



25 



30 



35 



40 



45 



60 
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(iv) A compound represented by the formula 



wl, rf PI- 1 - 





(Id) 



wherein R 1 , R 3 , R\ R s , p and q are as defined above and R 6 is a lower alkyl group. 

In this specification, the various terms described here have the following meanings:— 
By the term "lower alkyl group" is meant a linear or branched alkyl group containing 1 to 6 carbon 
atoms, particularly 1—4 carbon atoms, for example, methyl, ethyi, n-propyl, isopropyl, n-butyl, iso-butyt, 
sec-butyl, tert-butyl, n-pentyl, isopentyl and n-hexyl groups. By the term "lower alkoxy group" is meant a 
linear or branched alkoxyl group containing 1 to 6 carbon atoms, particularly 1—4 carbon atoms, for 
example, methoxy, ethoxy, rvpropoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy and n- 
pentoxy groups. 

An "aralkyl" group includes an aralkyl group containing 7 to 12 carbon atoms, for example, a phenyl- 
(C^— C 4 )-alkyl group such as benzyl, phenethyl and phenylpropyl groups, as well as a naphthyMCr- C 4 )- 
alkyl group such as (1-naphthyl)m8thyl group. 

The term "an acyl group" includes an alkanoyl group of 2 to 6 carbon atoms, particularly 1—4 carbon 
atoms, such as acetyl, propionyl and butyryl group, as well as an aroyl group such as benzoyl and toluoyl 
groups. The group of the formula — NR*R b where R' and R b are as defined hereinbefore includes an amino 
group (— NH 2 ) and a mono-lower-alky lami no group or a di-tower-alkylamino group, for example, 
methylamino, dimethylamino, ethyl a mi no, diethylamino, n-propylamino, di-n-propylamino, 
Isopropylamino, di-isopropylamino, n-butylamino, di-n-butylamino, tert-butylamino and di-tert- 
butylamino groups. The group of the formula — NR*R b further includes a 5-membered or 6-membered 
nitrogen-containing cyclic group optionally containing a further hetero-atom therein. In particular, the 
group of the formula — NR a R b may be a cyclic group of the formula 



R° 



— N 



/ 

\ 



R b 



65 where R* and R b taken together f rm an alkylene group of 2to5carbonat ms containing no further hetero- 
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10 



15 



20 



atom or containing an oxygen atom or a sulfur atom or a nitrogen atom as the further hetero-at m 
interposed in the chain of the alkylene group, s that R* and R b tak n together with th adjacent nitr gen 
atom form a 5-membered or 6-membered cyclic gr up or ring containing said adjacent nitrogen atom 
ptionatly together with r with ut an o>cygen at m r a sulfur atom or a nitrog n at m as th further 
hetero-atom interposed in said ring. 

When the group of the formula — NR*R b forms a 5-membered or 6-membered nitrogen-containing 
heterocyclic group or a cyclic amino group, the cyclic groups may be substituted by one or more of 
substttuents which may be a lower a Iky I group or a hydroxy I group. Particular examples of such group of 
the formula 



R" 



— N 



/ 
\ 



R b 
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40 



45 



SO 



55 



60 



65 



where R* and R b together with the adjacent nitrogen atom for the heterocyclic group or the cyclic amino 
group include a pyrrolidine group, a piperidino group, a morpholino group, a thiomorpholino group, a 
piperazino group and N-methylpiperazino group. 

By the term "lower alkoxycarbonyl group" is meant an alkoxycarbonyl group containing 2 to 6 carbon 
atoms, for example, methoxycarbonyl, ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, n- 
butoxycarbonyl, iso-butoxycarbonyl, sec-butoxycarbonyt, tert-butoxycarbonyl and n-pentoxycarbonyl 
groups. 

By the term "lower alkylthio group" is meant an alkylthio group containing 1 to 6 carbon atoms, 
particularly 1—4 carbon atoms, for example, methyfthio, ethylthio, n-propylthio, isopropylthio, n-butylthio, 
isobutylthio, sec-butyrthio and tert-butylthio groups. 

By the term "aralkyloxy" group is meant a phenyHC, — C 4 )alkyloxy group such as benzyloxy, 
phenethyloxy and phenylpropoxy groups. 

The "halogen atom" includes a chlorine atom, a bromine atom, an iodine atom and a fluorine atom. 

The new compound of this invention may be converted into its pharmaceutical ly acceptable salt, such 
as a pharmaceutical^ acceptable acid addition salt thereof by reacting with a pharmaceutical^ acceptable 
acid, for example, an inorganic acid, especially hydrochloric acid, hydrobromic acid, sulfuric acid, 
phosphoric acid,, nitric acid and the like; and an organic acid, especially formic acid, acetic acid, propionic 
acid, succinic acid, glycollic acid, lactic acid, malic acid, tartaric acid, citric acid, maleic acid, phenylacetic 
acid, benzoic add, salicyclic acid, methanesulfonic acid, p-toluenesulfonic acid, benzenesulfonic acid and 
the like, including an amino acid such as aspartic acid, glutamic acid and the like. 

According to preferred embodiments of the first aspect of this invention, there are provided first to 
seventh, preferred groups of the new compounds of the formula (I) of this invention which are as follows: — 

Thus, the first preferred group of the compounds (I) of this invention includes a compound of the 
formula (1—1): 

* 8 .13 




(1-1) 



wherein R 7 is a hydrogen atom, an alkyl group of 1—6 carbon atoms or an alkylthio group of 1—6 carbon 
atoms; R 8 , R 9 , R 10 and R 11 are the same or different and each are a hydrogen atom, a halogen atom, an alkyl 
group of 1—6 carbon atoms, a trifluoromethyl group, an alkoxy group of 1—6 carbon atoms, an alkanoyl 
group of 2—6 carbon atoms or an alkoxycarbonyl group of 2-6 carbon atoms; R", R", R and R are the 
same or different and each are a hydrogen atom, an alkyl group of 1—6 carbon atoms or an alkoxy group of 
1—6 carbon atoms; and n Is zero or 1, or a pharmaceutical^ acceptable salt of said compound. In the 
compound of the formula (1—1), it is preferred that R 7 is a hydrogen atom, a methyl group or a methylthio 
group; R a and R 10 each are a hydrogen atom; R B is a hydrogen atom, a halogen atom, an alkyl group of 1—6 
carbon atoms, a trifluoromethyl group, an alkoxy group of 1—6 carbon atoms, an alkanoyl group of 2— 6 
carbon atoms r an alkoxycarb nyl gr up f 2-6 carbon atoms; R 11 is a hydrogen atom or a trifluoro- 
methyl group; R 12 and R 14 each are a hydrogen atom r an alkyl group of 1—6 carbon atoms; and R is an 
alkoxy group of 1—6 carbon at ms; R 18 is a hydrogen atom; and n is zero or 1. 

The second preferred group of the compound (I) of this invention includes a compound of the formula 
(l-2>: 



5 
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5 



10 




(1-2) 



wherein R T is a hydrogen atom or an alkyl group of 1—6 carbon atoms; R e , R 9 , R 10 and R 11 are the same or 
is different and each are a hydrogen atom, a halogen atom, an alkyl group of 1—6 carbon atoms, a trifluoro- 
methyl group, an alkoxy group of 1—6 carbon atoms, an alkanoyl group of 2—6 carbon atoms or an alkoxy- 
carbonyl group of 2—6 carbon atoms; R ia , R 13 , R 14 and R 1S are the same or different and each are a 
hydrogen atom, an alkyl group of 1—6 carbon atoms or an alkoxy group of 1—6 carbon atoms; n is 2ero or 
1, or a pharmaceutical^ acceptable salt of said compound. 
20 In the compound of the formula 0—2), it is preferred that R 7 is a hydrogen atom or a methyl group; R 
and R 10 are each a hydrogen atom; R° is a hydrogen atom, a halogen atom, an alkyl group of 1—6 carbon 
atoms, a trifluoromethyl group, an alkoxy group of 1—6 carbon atoms, an alkanoyl group of 2—6 carbon 
atoms, or an alkoxycarbonyl group of 2—6 carbon atoms; R 11 is a hydrogen atom or a trifluoromethyl 
group; R ia and R 14 are each a hydrogen atom or an alkyl group of 1—6 carbon atoms; and w is an alkoxy 
2s group of 1—6 carbon atoms; R 18 is a hydrogen atom; and n is zero or 1. 

The third preferred group of the compound (I) of this invention includes a compound of the formula 
(I-3): 



30 



35 




(1-3) 



40 wherein R 7 is a hydrogen atom, an alkyl group of 1—6 carbon atoms or an alkylthio group of 1—6 carbon 
atoms; R*, R 9 , R 10 and R 11 are the same or different and each are a hydrogen atom, a halogen atom, an alkyl 
group of 1—6 carbon atoms, a trifluoromethyl group, an alkoxy group of 1—6 carbon atoms, an alkanoyl 
group of 2—6 carbon atoms or an alkoxycarbonyl group of 2—6 carbon atoms; R 13 , R 14 , R 15 and R 16 are the 
same or different and each are a hydrogen atom, an alkyl group of 1—6 carbon atoms or an alkoxy group of 

4s 1—6 carbon atoms; and n is zero or 1, or a pharmaceutical ly acceptable salt of said compound. In the 
compound of the formula (1—3), it is preferred that R 7 Is a hydrogen atom, a methyl group or a methylthio 
group; R*, R 10 and R 11 are each a hydrogen atoms; R 9 Is a hydrogen atom, an alkyl group of 1—6 carbon 
atoms, a trifluoromethyl group, an alkoxy group of 1 — 6 carbon atoms, an alkanoyl group of 2 — 6 carbon 
atoms, or an alkoxycarbonyl group of 2—6 carbon atoms; R 13 is a hydrogen atom, an alkyl group of 1—6 

60 carbon atoms or an alkoxy group of 1—6 carbon atoms; and R 14 , R 15 and R Te each are a hydrogen atom; and 
n is zero or 1. 

The fourth preferred group of the compound (I) of this invention includes a compound of the formula 



55 



60 




(1-4) 
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wherein R 7 is a hydrogen atom, a methyl gr up r a methylthio group; R a , R fl , R 10 and R n are the same or 
different and each are a hydrogen atom, a halogen atom, an alkyl gr upofl— 6carb nat ms,atnflu ro- 
methvl group, an alkoxygr upofl— 6carb n atoms, an alkanoyl group f 2— 6 carbon atoms or an alk xy- 
carbonyl gr up of 1-6 carbon atoms; R 12 , R 14 , R 18 and R 1e are the sam r different and each are a 
hydrogen atom, an alkyl group of 1—6 carbon atoms or an alkoxy group of 1—6 carbon atoms; and n is 
zero or 1, or a pharmaceutics I ly acceptable salt of said compound. In the compound of the formula (1-4), it is 
preferred that R 7 is a hydrogen atom, a methyl group or a methylthio group; R», R and R are each a 
hydrogen atom; R 9 is a hydrogen atom, an alkyl group of 1—6 carbon atoms, a trifluoromethyl group, an 
alkoxy group of 1—6 carbon atoms, an alkanoyl group of 2—6 carbon atoms or an alkoxycarbonyl group of 
2—6 carbon atoms; R 12 , R 14 , R 1B and R 16 are each a hydrogen atom; and n is zero or 1. 

The fifth preferred group of the compound (I) of this invention Includes a compound of the formula 
0-5): 




(1-5) 



Sen £m trtS *V5 cS£ atoms a trifluoromethyl group, an alko^ group of 1-6 

5?£ ?are Se^me or different and each are a hydrogen atom or an alkyl group of 1-6 carbon 
atoms; R 23 is a group of the formula 



35 



— N 



40 



45 



50 



where R* and R b are the same or different and each are a hydrogen atom or an alkyl group of 1—6 carbon 
atoms, or R* and R b taken together with the adjacent nitrogen atom form a 5-membered or 6-membered 
heterocyclic group; and n is zero or 1, or a pharmaceutical^ acceptable salt of said compound. 

In the compound of the formula (1—5), it is preferred that R 2 is a hydrogen atom or a methyl or ethyl 
group; R 17 is a hydrogen atom or a methyl group; R 18 Is a hydrogen atom or an alkyl group of 1-6 carbon 
atoms; R 1B is a hydrogen atom, a halogen atom, an alkyl group of 1—6 carbon atoms, a trifluoromethyl 
group, an alkoxy group of 1—6 carbon atoms; an alkanoyl group of 2—6 carbon atoms, or an alkoxy- 
carbonyl group of 2—6 carbon atoms; R 20 is a hydrogen atom, an alkyl group of 1—6 carbon atoms, an 
alkanoyl group of 2—6 carbon atoms or a trifluoromethyl group; R 21 is a hydrogen atom, an alky group of 
1-* carbon atoms or a trifluoromethyl group; R 22 and R 2 * are each a hydrogen atom or an alkyl group of 
1—6 carbon Atoms; R 23 is an amino group or a mono- or dMC,— C 6 )alkylamino group or a 5-membered or 
6-membered heterocyclic group containing a nitrogen atom together with or without an oxygen atorn^a 
sulfur atom or a further nitrogen atom as the hetero-atom; R 26 Is a hydrogen atom or an alkyl group of 1— 6 
carbon atoms; and n is zero or 1. More preferably, the group R" is a piperidino group, a pyrrolidine group, 
a morpholino group, a thlomorpholino group, a piperazino group or N-methylpiperazmo group as the 
heterocyclic group. Also, the group R 23 may preferably be a group of the formula 



55 



— N 



/ 

J 

\ 



60 



wh re R* and R b are each an alkyl group of 1—6 carbon atoms. 

The sixth preferred group of th compound (I) of this invention includes a compound 

(1-6): 
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(1-6) 



wherein R 2 is a hydrogen atom or an alkyl group of 1—6 carbon atoms; R 1 is a hydrogen atom or an alkyl 
group of 1—6 carbon atoms; R 18 , R 19 , R 20 and R 21 are the same or different and each are a hydrogen atom, a 
halogen atom, an alkyl group of 1—6 carbon Btoms, a trlfluoromethyl group, an alkoxy group of 1—6 
carbon atoms, an alkanoyl group of 2-3 carbon atoms or an alkoxycarbonyl group of 2—6 carbon atoms; 
R 22 , R 24 and R 25 are the same or different and each are a hydrogen atom or an alkyl group of 1—6 carbon 
atoms; R 23 is a group of the formula 



— N 



/ 
\ 



R a 



where R* and R b are each a hydrogen atom or an alkyl group of 1 — 6 carbon atoms, or R* and R b taken 
together with the adjacent nitrogen atom form a 5-membered or 6-membered heterocyclic group; and n is 
zero or 1, or a pharmaceutical ly acceptable salt of said compound. 

30 In the compound of the formula (1—6), it is preferable that R 2 Is a hydrogen atom or a methyl or ethyl 
group; R 17 is a hydrogen atom or a methyl group; R 1B , R 20 and R 21 are each a hydrogen atom; R 19 is a 
hydrogen atom, a halogen atom, an alkyl group of 1—6 carbon atoms, a trlfluoromethyl group, an alkoxy 
group of 1—6 carbon atoms, an alkanoyl group of 2—6 carbon atoms or an alkoxycarbonyl group of 2—6 
carbon atoms; R 22 and R 24 are each a hydrogen atom or an alkyl group of 1—6 carbon atoms; R 23 Is an 

35 amino group or a mono- or dMC,— Cctalkylamino group or a 5-membered or 6-membered heterocyclic 
group containing a nitrogen atom together with or without an oxygen, atom, a sulfur atom or a further 
nitrogen atom as the hetero-atom: R 26 Is a hydrogen atom; and n is zero or 1. More preferably, the group 
R 23 is a piperidino group, a pyrrolidine group, a morpholino group a thiomorpholino group or a piperazino 
group or N-methylpiperazino group as the heterocyclic group. The group R 23 may also be preferably a 

40 group of the formula 



45 



— N 



\ 



where R* and R b are each an alkyl group of 1—6 carbon atoms. 

The seventh preferred group of the compound (I) of this invention includes a compound of the formula 
so H-7): 33 

IT 



55 



€0 




- CH 2-X N > R 35 



(1-7) 



65 wherein R 2 is a hydrogen atom r an alkyl group of 1—6 carbon atoms; R* 7 is a hydrogen at m or an alkyl 
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group of 1-6 carbon atoms; R 28 , R 29 , R 30 and R 31 arethesam ordiff rent and each are a hydrogen at : m,a 
halogen at m, an alkyl group of 1-6 carbon atoms, a trifl uoro methyl gr up an » alkoxy gr up of ^carbon 
atoms, an alkanoyl group f 2-6 carbon atoms r an alkoxycarbonyl group of ^ c ^° n * ' ™' " ' 
and R 36 are the sam r different and each are a hydrogen atom or an alkyl group f 1-6 carbon atoms R 

5 Is a halogen atom, a hydroxy group or an alkoxycarbonyl group of 2-6 carbon atoms, and n is zero or 1, or 
a pharmaceutlcally acceptable salt of said compound. 27 M ag 30 _ 31 

In the compound of the formula (1-7); It is preferred that R 2 is a hydrogen atom, R , R # R .J ' 
R3 2 R s4 and R as are each a hydrogen atom; and R M Is a halogen atom, a hydroxy group or an alkoxy- 
carbonyl group of 2—6 carbon atoms, and n is zero. 

io In the following are listed particular examples of the new compounds according to the formula (I). 

1. 2-t(5-ethyl-4-piperidino-2-pyridyl)methylthio]indole 

2. 2-t(5-n-butyl-4-piperidino-2-pyridyl)methylthiolindole 

3. 2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 

4. 5-methyl-2-[(5-methyl-4-piperidino-2-pyridyl)methYlthiolindole 
is 5. 5-fluoro-2-[(5-methyl-4-piperidino-2-pyridyl)methylthiolindole 

6. 2-{[5-methyl-*-(3-methylpiperidino)-2-pyridyl]methylthio}indole 

7. 2-{[5-methyl-4-(4-methylpiperidino)-2-pyridyl]methylthio}indole 

8. 5-ethyl-2-[(6-methyl-4-dimethylam!no-2-pyridyl)methylthio]indole 

9. 5-acetyl-2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 

20 10. 5^thoxycarbonyl-2-[(5-methyl^iperidmo-2-pyridyl)methylthio]indole 

11. 2-[(3-methyl-4-piperidino-2-pyridyl)methylthio]indole 

1 2. 2-[i5-methyl-4-morpholino-2-pyridyl)methy Ithiolindole 

13. 5-ethyl-2-[(5-methyl-4-plperidino-2-pyridyl)methYlthiolindole 

14. 6-methyl-2-[(4-piperidino-2-pyridyl)methylthio]indole 

1 5. 5,6<limethyl-2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 

1 6. 2-t(5-methyl-4-pyrrolidino-2-pyridyl)methylthio]indole 

17. 2-[(4-dimethylamino-2-pyridyl)methylthio]lndole 

18. 5-methyl-2-[(4-dimethylamino-2-pyridyl)methylthio]indo!e 

19. 5-methoxy-2-[(4-dimethylamino-2-pyridyl)methylthlollndole 

20. 5-fluoro-2-[{4-dimethylamino-2-pyridyl)methylthio]indole 

21. 4,7-dimethyl-2-H4-piperidino-2-pyridyl)methylthiolindole m , . 

22. 5-ethoxycarbonyl-6-methyl-2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 

23. 5-propoxy-2-[(4-piperidino-2-pyridyl)methylthio]indole 

24. 6-acetyl-6-methyl-2-I(3-methyl-4-piperidino-2-pyridyi)methylthio]indole 
3S 25. 6-trifIuoromethyl-2-[(5-methyi-4-piperidino-2-pyridyl)methylthio]indole 

26. 5-trifiuoromethyl-2-[(4-dimethylamino-2-pyrldyl)methylthiolindole 

27. 5-acetyl-2-[(4^dimethylamino-2-pyridyl)methylthio]indole 

28. 5-ethoxycarbbnyl-2-[(4-dimethylamino-2-pyridyl)methYlthiolindole 

29. 6,7-dimethyl-2-[(4-dimethylamino-2-pyridyl)methyithfo]indole 
40 30. 2-[(-4-pyrrolidino-2-pyridyl)methylthiolindole 

31 . 5.methoxy-2-[(5-ethyl-4-pyrrolidino-2-pyridyl)methylthio]indole 

32. 5-8thoxycarbonyl-2-[(4-pyrrolidino-2-pyrldyl)methylthio]indole 

33. 5-methyl-2-[(4.pyrrolidino-2-pyridyl)methyrthiollndole 

34. 5-trifluoromethyl-2-[(5-methyl-4-piperidino-2-pyridyi)methyrthio]mdole 
45 35. 2-[(5-methyl-4-thiomorphollno-2-pyridyl)methylthio]indoie 

36. 2-{[4-(4-methylpiperazino)-2-pyridyl]methylthio}indole 

37. 2[(4-piperidino-2-pyridyl)methylthio]indole 

38. 5-methoxy-2-[(5-methyl-4.piperidino-2-pyrldyl)methylthio]indole 

39. 5-fluoro-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methyrthio]indole 
so 40. 2-(2-pyridylmethylthio)-5-methoxyindole 

41 . 2-(3-pyridylmethylthio)-5-methoxyindole 

42. 2-(4-pyridylmethylthio)-5-methoxyindole 

43. 2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]indole 

44. 3-methyl-2-[i3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]indole 
55 45. 5-methyl-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylthiolindole 

46. 5-trrfluoromethyl-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]indole 

47. 5-methoxy-2-[(3,5-dimethyl-4-methoxy.2.pyridyl)methylthio]indole 

48. 5-methoxycarbonyl-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]mdole 

49. 5-acetyl-2-[{3>dimethyl-4-methoxy-2-pyridyl>methylthiolindole 

eo 50. 3-methylthio-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]indole 

51. 7-trifluoromethyl-2-[(3 f 5-dim thyl-4-methoxy-2-pyridyl)methylthio]indole 

52. 3-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 

53. 3-l(4-dimethylamino-2-pyridyl)methylthio]indole 

54. 3-[(4-piperldln -2-pyridyl)methylthio]indol 
6s 55. 3-[(4-chloro-2-pyridyl)methylthio]ind le 
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56. 3-[(4-ethoxycarb nyl-2-pyridyl)methylthi lindole 

57. 3-i(4-hydroxy-2-pyrIdyl)methylthio]indole 

58. 3-[(5-methyl-4-pyrr lidino-2-pyridyl)methylthio]indole 

59. 3-[{2-pyridyl)methylthi ]lndol 

60. 5-fluoro-3-[(3^-dimethyl-4-methoxy-2-pyridyI)methylthioJIndoie 

61 . 3-t(3,5-dim8thy!-4-meEthoxy-2-pyridyl)methYlthio]indolG 

62. 2-mBthyl-3-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]Indole 

63. 5-methoxy-3-[(3,5Kiimethyl-4-methoxy-2-pyridyl)methylthio]lndole 

64. 5-methoxycarbonyl-3^(3,5^imethyl^methoxy-2-pyridyl)methylthio]lndole 

65. 2-[(5-€thyl-4-piperidino-2-pyridyl)methylsulfinyl]indole 

66. 2-[(5HTiethyl-4-piperidino-2-pyridyl)nnethylsulfinyl]indole 

67. 2-{[6-methyl-^{4-methylpiperidino)-2-pyridyl]methylsulfinyl}indole 

68. 1-methyl-2-[(5-methyI-4-pIperidino-2-pyridyl)mGthylsumnyl]indole 

69. 2-[(5-methyl-4-pyrrolidino-2-pyridyl)methylsulfinyl]fndolo 

70. 5-fluoro-2^(3>dimBthyl^mBthoxy-2-pyridyl)rnethylsulffnyl]indoIe 

71. 2-(2-pyridylmethylsutfinyl)-6-methoxyindole 

72. 2-(3-pyridylmethylsuKJnyl)-5-methoxyindole 

73. 2-(4-pyridylmethylsulfinyl)-5-methoxyindole 

74. 2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylsulfiny!]indole 

75. 3^ethyl-2^(3^imethyl-4-methoxy-2-pyridy))nnethylsuifinylIindole 

76. 5^ethyl-24(3^imethyl^-methoxy-2-pyridYl)iTiethylsulflnyllindole 

77. 54rifluoromemyl-2-[(3,5<limethyl-4^eth^ 

78. 5^ethoxy-24(3,5^imethyl-4^ethoxy-2-pyri 

79. 5-methoxycarix>nyl-2-[(3^imethyl^methoxy-2-pyridyl)methylsulfinyllindo 

80. 5-acetyI-2-[{3 # 5^imethyl-4-methoxy-2-pyridyl)methylsulfinyl]indo!e 

81. 7-trifluoromethyl-2-[(3 # 5*Jimeta^ 

82. 3-[{3 f 5-dimethyl-4-methoxy-2-pyridyl)methylsulfinyl]indoie 

83. 2-methyl-3-[(3 / 5<limethyl^methoxy-2-pyridyl)methylsu!finyl]lndole 

84. 5-methoxycarbonyl-3-[(3,5-dimethyl^methoxy-^^^ 

85. 1-methyl-2-[(5-methyl-4-piperidino-2-pyridyl)methylthiolindole 

86. 1-ethyl-2-I(4-piperidino-2-pyrldyl)methylthio]indole 

87. 1-m8thyi-2-[(5-methyI-4-pyrrol!d!no-2-pyridyl)methylthio]indole 

Now, the production of the new compounds of the general formula (I) or a salt thereof according to this 
Invention, is described. Thus, the compound of the formula (I) may be produced by reacting a thiol 
compound of the formula (II) 



wherein R\ R 3 and p are as defined hereinbefore or a functionally equivalent derivative of said thiol 
compound with a pyridine compound of the formula (III) 



wherein R\ R 5 and q are as defined hereinbefore and X 1 is a leaving group, or a salt of said pyridine 




H 
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compound in an organic solvent either anhydrous r aque us, to produce a condensation product 
compound of th f rmula (la) 

«4 



S— CH 




(la) 



wherein R\ R 3 , R\ R'. p and q are as defined above, and then, If necessary, subjecting the condensation 
product compound of the above formula (la) to either one or both of the following tvwi steps (a) and c-):— 
(a) an alleviation step of reacting the compound of the formula (la) with a compound of the formula (IV) 



X«-R e 



(IV) 



wherein R* is a lower alkyl group and X 2 is a leaving group, to alkylate the nitrogen atom at the 1-position of 
the compound of the formula (la), Bnd 

(b) an oxidation step of converting the sulfide form of the compound of the formula (la) or the N- 
alkylated product of the above alkylation step (a) into a corresponding sulfoxide form by oxidation of the 
thio group present in said compound. J „ tJ 

Thus, such compound of the formula (I) where n is 1 and which is of the form of sulfoxide may be 
produced by oxidizing the thio group of such compound of formula (I) where n is zero and which is of the 
form of sulfide and has been prepared by the condensation reaction of the thiol compound of the formula 
(II) with the pyridine compound of the formula (III). 

According to a second aspect of this invention, therefore, there is provided a process for the production 
of the compound of the formula (I) 




(I) 



wherein R 1 is a hydrogen atom, a halogen atom, a lower alkyl group, a trlfluoromethyl group, a lowe 
group%n acyl group or a lower alkoxycarbonyl group; R* is a hydrogen atom or a lower alkyl group; 
R' is a hydrogen atom, a lower alkyl group, a lower alkoxy group or a lower alkylthlo group, R* s a 
hydrogen aSmTa lower alkyl group! a lower alkoxy group, a halogen atom, a hydroxy group a lower 
alkoxXarbonyl group, a substituted or unsubstituted aralkyloxy group, or a group of the formula —NR R 
whereR' wd R b are tte same or different and each are a hydrogen atom or a lower alkyl group, or R« and R 
Sken toaXr with me adjacent nitrogen atom form a 5-membered or 8-membered heterocyclic group 
cSinXoS^a^ a further heteroltom therein; R' is a hydrogen atom, a lower aMcyl 9™?, a lower 
aTkoxy group, an aralkyl group or a substituted or unsubstituted aralkyloxy group; and n .s an integer ■<* 
zwZVp is an integer of 1. 2, 3 or 4; and q is an integer of 1, 2 or 3, or a salt of sa.d compound, which 
comprises reacting a thiol compound of the formula (II) 




(ID 
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wherein R 1 , R 3 and p are as defined above, or a functionally equival nt derivative of said thiol compound 
with a pyridin c mpound f th "formula (III) 



s 



10 




(III) 



wherein R*, R 9 and q are as defined above or a salt of said pyridine compound to produce the condensation 
product, and then, if necessary, further subjecting the resulting condensation product compound to at least 
one of the following two steps (a) and (b): — 

(a) the step of alkylating the nitrogen atom in the indole ring of said condensation product compound 
or its sulfoxide derivative with a compound of the formula (IV) 



X 2 — R 6 (IV) 

20 wherein R s is alower elkyi group equal to that as represented by the group R 2 in the compound of the 
formula (I) where R 2 is a lower alkyl group and wherein X 2 is a leaving group, and 

(b) the step of converting the sulfide form of said condensation product compound or of the N- 
alkylated product compound of the above step (a) Into a corresponding sulfoxide by oxidation of the thio 
group present therein. 

25 The group X 1 in the compound of the formula (III) as used in the process of this invention Is a leaving 
group of such nature that it can be liberated with formation of the compound HX 1 when the compound (III) 
is reacted with the compound (II). Similarly, the group X 2 in the compound of the formula (IV) is a leaving 
group of such nature that it can be liberated with formation of the compound HX 2 when the compound (IV) 
is reacted with the indole compound of the formula (la) shown hereinbefore. Suitable examples of the 

30 leaving groups X 1 and X 2 may be, for example, a halogen atom such as chlorine, bromine and iodine 
atoms; an arylsulfonyioxy group such as benzenesulfonyloxy and p-toluenesulfonyloxy groups; and an 
alkylsulfonyloxy group such as methanesulfonyloxy and ethanesulfonyloxy groups. Suitable example of a 
functionally equivalent derivative of the thiol compound of the formula (II) may be a salt of said thiol 
compound, such as an alkali metal salt (mercaptide) such as sodium and potassium salts. 

35 in the process of the second aspect of this invention, the condensation reaction of the compound (II) 
with the compound (III) may be carried out in a water-miscible organic solvent such as a lower alkanol, 
especially methanol and ethanol; acetone, tetrahydrofuran, N,N-dimethylformamide, diemthylsulfoxide 
and the like, or in a mixture of said organic solvent with water at a temperature of 0°C to 1 50*C, preferably at 
a temperature of from ambient temperature to 100°C, and, if desired, in the presence of an acid-binder 

AO which may be an inorganic base or an organic base. The base suitable as the acid-binder may be an 
Inorganic base, for example, an alkali metal hydroxide such as sodium hydroxide and potassium 
hydroxide; an alkali metal (hydrogen) carbonate such as sodium hydrogen carbonate, potassium hydrogen 
carbonate, sodium carbonate, and potassium carbonate; and an organic base, for example, amines such as 
trMower-alkylamine, especially tri-ethylamine and pyridine. After completion of the condensation reaction, 

45 the reaction solution may be processed in a known manner to recover the desired condensation product 
compound of this invention therefrom. Isolation and purification of the product compound of this invention 
may be achieved by ordinary procedures such as extraction with organic solvent, recrystallizatlon and 
. chromatography. 

The condensation step of reacting the thiol compound (II) with the pyridine compound (III) gives, as the 
so condensation product, the new compound of this invention of such type shown by the formula (la) above. 

In the process according to the second aspect of this invention, if necessary, the compound of the 
formula (la) as produced or a salt thereof may further be subjected to the step (a) of reacting said 
compound (la) or a salt thereof with the alkylating agent compound of the formula (IV) to produce a 
compound of this invention of such type shown by the formula (Ic): 

55 



60 



65 




(Ic) 
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wh rein R 1 , R 3 , R 4 , R 5 , R 6 , p and q are as defined hereinbefore. Thia alkylati n step (a) of reacting the 
c mpound (la) r a salt thereof with the alkylating agent compound (IV) may be carried ut in the same 
manner as for the step of r action fthecomp und (II) with the com pound (I II) and thus at a temperature of 
0°C to 150°C in a water-miscible organic solvent r a mixture of such organic s Ivent with water and, if 
s desired, in the presence of an acid-binder which may be the inorganic or organic bases mentioned 
hereinbefore. 

Besides, in the process of the second aspect invention, the compound of the formula (la) (in the sulfide 
form) as produced or a salt thereof may, if necessary, be further subjected to the oxidation step (b) of 
converting the compound (la) or a salt thereof into its sulfoxide derivative of the formula (lb): 



10 



is 




wherein R\ R 3 , R 4 , R a , p and q are as defined above or a salt thereof. 

Furthermore, in the process of the second aspect invention, the compound of the formula (la) (in the 
sulfide form) as produced or a salt thereof may, if necessary, be further subjected to the alkylation step (a) 
of reacting the compound (la) with the alkylation agent (IV) and also to the oxidation step (b) of converting 
the resulting N-alkylated product compound of the step (a) into the sulfoxide type of the compound 
represented by the formula (Id): 



30 



35 




(Id) 



wherein R\ R 2 , R\ R 5 , R 8 , p and q are as defined hereinabove, or a salt thereof. 

The above-mentioned oxidation step (b) of converting the compound of the formula (la) or the 

40 compound of the formula (Ic) (in the sulfide form) into the corresponding sulfoxide compound of the 
formula (Id) or (Id) may be carried out by reacting the compound (la) or (Ic) with an oxidizing agent at a 
temperature of -30°C to 60°C, preferably at a temperature of from 0°C to 10°C in such a reaction medium 
which may be water or a water-miscible organic solvent such as a lower alkanol, especially methanol and 
ethanol, and acetic acid, or a water-immiscible organic solvent such as benzene, methylene chloride, 

4$ chloroform and the like or mixed solvents of two or more of said solvents. The oxidizing agent available in 
this oxidation step may be such an oxidizing compound which has usually been employed for the oxidation 
of sulfides into sulfoxides. Suitable examples of the available oxidizing agent include hydrogen peroxide, 
peracetic acid, m-chloroperbenzoic acid, sodium metaperiodate and the like. The oxidizing agent may 
preferably be used in a proportion of 1 to 1.2 equivalent per equivalent of the compound (la) or (Ic). After 

so completion of the oxidation reaction, the reaction mixture may be processed in a known manner to recover 
the desired sulfoxide derivative of the formula (lb) or (Id). Isolation and purification of the compound (lb) or 
(Id) may be performed by ordinary procedures such as organic solvent extraction, re crystallization, and 
chromatography. 

In the presence of the second aspect invention, if desired, the oxidation step (b) may proceed the 
55 alkylation step (a), and in other words, the oxidation step (b) may be carried out with the condensation 
product compound of the formula (la) to oxidize the thio group ( — S — ) present therein Into the sulfoxide 
group 

(-S-), 




before the ind I ring nitrogen at m in the sulfoxide derivative of the f rmula (lb) as produced Is alkylated 
with th alkylating agent (IV) in the alkylation step (a). 
65 The thiol compound of the formula (II) which is used as a starting compound in the process of the 
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second aspect of this invention may be prepared by the foil wing methods. For instance, a 2- 
mercaptoind le compound f th f rmula (Ila) 




(Ila) 



H 



which is covered by the compound of the general formula (II) and in which R 1 and p have the same 
meanings as above may be prepared by such a method comprising producing 2-oxiindoles from an aniline 
compound according to the process of P.G. Gassman et al (see "J. Am. Chem. Soc." 96, 2718 (1973); ditto 
96, 5508 (1974)) and then reacting the 2-oxfindoles e.g. with phosphorus pentasutfide In an organic solvent 
such as benzene, toluene, pyridine and tetrahydrofuran at a temperature of 20° to 100°C. When the reaction 
of the 2-oxiindoles with phosphorus pentasulfide is conducted in a neutral organic solvent, the reaction 
may preferably be carried out in the presence of an appropriate base such as triethylamine in order to 
promote the reaction. 

A starting 3-mercaptoindole compound of the formula (lib) 




(lib) 



H 



which is also covered by the compound of the general formula (II) and in which R 1 and p have the same 
meanings as above may be prepared by such a method comprising producing an indole compound from 
an aniline compound according to the process of P. G. Gassman et al (see "J. Am. Chem. Soc." 96, 5495 
(1974)) and then treating the resulting indole product with the process of R. L N. Harrison et al. (see 
'Tetrahedron Letters" page 4465 (1965)), or alternatively by such a method comprising reacting a 3- 
halogeno-indole with thiourea and then reacting the resulting isothiuronium salt with an alkali metal 
hydroxide or sodium sulfide. 

If desired, the starting compound (II) may be prepared by an appropriate synthetic method in situ in the 
reaction medium in which the reaction of the compound (II) with the compound (III) is to be effected 
according to the process of this invention, and the compound (II) as thus prepared may directly be used for 
the subsequent reaction with the compound (HI), without being previously Isolated and purified. For 
instance, a starting 3-mercapto-indole compound according to the formula (II) may be prepared in situ by 
reacting an S-(3-lndolyl)-isothIuronium halide of the formula (Lie) 

, " 1>r "^X.J^ > ^ •" ,3 ciic> 

H R 



wherein R\ R 3 and p are as defined hereinbefore and X 3 is a halogen atom such as iodine, bromine or 
chlorine atom, in ethanol with aqueous sodium hydroxide. 

The inhibitory effect of the new compound of thistnvention on the gastric acid secretion and the cyto-. 
protective effects of the new compound of this invention on the gastric mucosa have been estimated by the 
following pharmacological tests. 

Test 1 

Inhibitory effects on aminopyrine uptake into gastric glands 

The production of gastric acid in the gastric mucosa is known to be performed by the parietal cells 
which are one kind of the cells constituting the gastric glands. The extent of the gastric acid secretion by the 
parietal cells has been reduced to be proportional to the rate of aminopyrine uptake into the gastric glands. 
Accordingly, the investigation of aminopyrine uptake into the gastric glands has been generally used as the 
indirect method for measuring th gastric acid secretion. Ther fore, suspensi n of th rabbit gastric glands 
was prepared according to the method f Bergllndh et al (see "Acta Physiol. Scand." 97, 401—414 (1976)). 
A mixture of the gastric gland suspension (1 ml) and 0.05 |iCi u C-aminopyrine (specific radioactivity of 
103.2 mCi/m mol) was Incubated at 37°C for 30 minutes in the presence of 10 pi f methanol. After this 
incubation, the reaction mixture btained was centrifuged s that th gastric glands were spun d wn and 
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separated from the incubation mixture. The gastric glands o collected were lyophilized and the dry weight 
f the glands was measured. Th dried gastric glands were th n solubilized with aqueous 0.5 N sodium 
hydroxid andth n admixed with a toluene-Triton scintillator, and th radio-activity wa determined by th 
liquid scintillati n c unter (Packard 460 CD-m del). The so determined value of the radio-activity was 

5 assumed as the concentration or level of the aminopyrine uptaken Into the gastric glands. According to the 
report of Berglindh et al (see "Acta Physiol. Scand." 96, 150—159 (1976)), it was assumed that the volume 
of the intraglandular water was amounting to a value of 2 times as much as the dry weight of the gastric 
glands. The radio-activity of the supernatant of the incubation mixture was determined in the same manner 
as above by the liquid scintillation counter, and the so determined value of the radio-activity of the 

to supernatant was assumed to be the concentration or level of the aminopyrine present in the extraglandular 
water with the assumption that the so determined concentration of the aminopyrine In the supernatant was 
a measure of showing the quantity of the aminopyrine remaining not uptaken into gastric glands. Rate of 
aminopyrine uptake into gastric glands was calculated according to the following equation: — 

1S (aminopyrine in intraglandular water) 

Rate of aminopyrine uptake = x 100 

(aminopyrine in extraglandular water) 

The above experiment was repeated without the test compound as the Control test (untreated with test 
20 compound), and the rate of aminopyrine uptake as determined for this control test (untreated) was 
assumed to be 100%. The value (% of Control) was taken as showing the inhibitory effects of the test 
compound on the acid secretion. The estimated values (as % of Control) of the test compounds for the 
aminopyrine uptake rate are shown in Table 1 below. 

As a comparative drug, omeprazole was tested in the same way as above. 
25 Tale 1 

Aminopyrine upta ke (% of Control) 

Concentration (M) of test compound * 



so 


Test Compound 


ill 


io- 5 


IP" 4 




Example 


1 Compound 


44 


14 


7 


35 


H 

H 


2 
3 


n 

n 


111 
99 


72 
64 


24 
54 




M 


4 


it 


50 


8 


7 


40 


n 


5 


it 


56 


18 


11 




ti 


6 


ti 


48 


76 


14 




• 


7 


H 


55 


17 


14 


45 


m 


9 


It 


61 


20 


15 




a 


10 


n 


71 


19 


4 


SO 


n 


11 


ii 


106 


56 


3 




n 


12 


n 


48 


11 


10 




n 


13 


n 


118 


48 


3 


ss 


ii 


37 


n 


114 


105 


95 




n 


38 


u 


120 


103 


141 


60 


■ 


39 


V 


120 


109 


105 




Omeprazole 


(comparative) 34 


25 


18 



* This concentration (M) shows the final concentration 
of the test compound in the incubation mixture. 
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From the results of Table 1, it Is clear that the compounds of this invention exhibit the inhibit ry effects 
on the aminopyrine uptake int the gastric glands and thus xhibit the inhibitory effects n the gastric acid 
secreti n. 

The identification of the tested c mpounds are as follows: — 

Example 1 Compound: 2-H5-methyl-4-piperidino-2-pyridyl)methylthio]indole 

Example 2 Compound: 3-[(4-dimethylamino-2-pyridyl)methylthio]indole 

Example 3 Compound: 2-[(5-rnethyl-4-piperidino-2-pyridyl)methylsulfinyl]indole 

Example 4 Compound: 1-methy!-2-[(5-mGthyf^-pIperidino-2-pyridyl)methylthio]indole 

Example 5 Compound: 5-methyl-2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 

Example 6 Compound: 5-fluoro-2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 

Example 7 Compound: 5-trif luoromethyl-2-[{5-methyl-4-piperidino-2-pyridyl)methylthio]lndole 

Example 9 Compound: 5-ethoxycarbonyl-2-I(5-methyl-4-piperidino-2-pyridyl)methylthiolindole 

Example 10 Compound: 2-[<3-methyl-4-piperidino-2-pyridYl)methylthio]indole 

Example 11 Compound: 2-[(5-methyl-4-morpholino-2-pyridyl)methyithio]indole 

Example 12 Compound: 2-t(5-methyl-4-pyrrolidlno-2-pyridyl)methylthio]indole 

Example 13 Compound: 2-[(4-dimethylamido-2-pyridyl)methylthio]indole 

Example 37 Compound: 3-[(4-chloro-2-pyridyi)methylthio] indole 

Example 38 Compound: 3-((4-ethoxycarbonyl-2-pyridyl)methylthiolindole 

Example 3d Compound: 3-[<4-hydroxy-2-pyridyl)methylthio]indole 

Omeprazole: 2-[(3^imethyl-4-methoxy-2-pyridyl)methylsuifinyll-5-methoxyben2imidazole. 
Test 2 

Inhibitory effects on the enzymatic activity of H + , K + -ATPase 

The rabbit gastric glands were homogenized and the microsomal fractions were prepared by 
differential centrifugation of the resultant homogenate. The microsomal fractions were layered on a linear 
continuous sucrose gradient ranging from 20 to 55% (W/V) sucrose and centrifuged to obtain the light 
membrane fractions sediment! ng between 30% sucrose and 40% sucrose. The light membrane fractions 
containing the H + ,K + -ATPase so obtained were used to estimate the inhibitory effects of the new 
compound of this invention or omeprazole on the enzymatic activity of H + ,K + -ATPase. Test compounds 
were pre-incubated with the reaction mixture containing the enzyme (20—50 |ig as protein) for 30 minutes 
at 37°C. After this, the enzymatic activity of the reaction mixture was determined by incubating for 20 
minutes at 37°C with the following reactant mixture comprising 10 mM MgCIa, 10 mM ATP disodium salt 
and 400 mM Trls-HCI (pH 7.3) with or without 50 mM KCL From the results obtained, for instance, it was 
seen that the IC^ value of the Example 1 Compound of this invention required for 50% inhibition of the 
enzymatic activity was 5 x 10~ 5 M and the IC M value of the Example 13Compound of this invention was7 x 
10" 4 M r whereas the IC 50 value of omeprazole (as a comparator) was 9.4 x 10~ 6 M. These results have 
revealed that the test compounds. Examples 1 and 13 of this invention, are H + , K + -ATPase inhibitors. 

Test 3 

Effects of preventing the gastric ulcer induced by ethanol-hydrochloric acid 

It is known that some prostaglandins possess the remarkable and unique property of protecting the 
gastric mucosa against damaging agents (for example ethanol and/or hydrochloric acid), and this 
phenomenon has been called "cytoprotectton". It is also known that prostaglandins exhibit the 
cytoprotective effect even at the non-antisecretory doses, so that the cytoprotection seems to be 
independent of the gastric acid inhibition. 

The following tests were made to demonstrate that the new compound of this invention exhibits the 
effects of the gastric cytoprotection, namely the effects of preventing the gastric ulcer induced by oral 
administration of ethanol-hydrochloric acid. Thus, according to the method of Robert et at (see 
"Gastroenterology" 77, 433—443 (1979)), SD-strain rats (male, weight 200 to 220 g, 8 rats in each group) 
were deprived c-f food for 24 hours and deprived of water for 19 hours. The rats were then administered 
orally with a suspension of the test compound in aqueous 0.5% carboxymethylcellulose solution at a 
dosage of 6, 10 or 20 mg/kg of the test compound. 

30 minutes later than the administration of the test compound, 1 ml of 0.2N hydrochloric acid-50% 
aqueous ethanol per rat was orally given to the rats. One hour after the administration of the etna nolle 
hydrochloric acid, the rats were killed. Their stomachs were dissected out, and the lower part of the 
esophagus was nipped with a clip. Aqueous 1% formalin solution (12.0 ml) was poured into the stomachs 
from duodenum and then the duodenal part was nipped by a clip. The whole stomachs were immersed in 
aqueous 1% formalin for about 10 minutes for the fixation, the pyloric stomachs were opened along the 
greater curvature and then rinsed with water. The gastric mucosa was examined and the necrotic lesions or 
errosions as formed in the glandular stomach and in the pylorus were examined under atomic microscope 
to determin the length (in mm) of the lesions. 

From the test results obtained by the above procedure, the ED 60 value of the tested compound effected 
for 50% inhibiti n t th formation of necrotic lesl ns was evaluated. The ED 60 data s obtained are shown 
in Tabl 2 b I w. 
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Omeprazole as the comparative drug was tested in the same manner as above 

Table 2 

6 Test Compound ED 50 ( ro 9Ag# P*°*) 





Example 1 Compound 


11.54 


10 


Example 5 Compound 


8.59 


Example 6 Compound 


12.65 




Example 7 Compound 


9.77 


16 


Example 13 Compound 


9.17 




Example 21 Compound 


14.60 


20 


Example 22 Compound 


8.13 




Example 40 Compound 


2.84 




Omeprazole (comparative) 


34.06 



ss 



From the test results of the above table, it Is clear that the effective dose of the compound of this 
invention for 50% Inhibition (ED50) to the necrotic lesions is remarkably superior to the ED 50 value of 
omeprazole in respect of their effects of preventing the gastric ulcer induced by the ethanollc hydrochloric 
30 acid and thus in respect of their gastric cytoprotective effects. 

Identification of the tested compounds of Examples 21, 22 and 40 according to this invention are as 
follows:— 

Example 21 Compound: 5-methoxy-2-t(5rmethyl-4-plperidlno-2-pyridyl)methyKhiolindole 
Example 22 Compound: 2-[(4-piperidino-2-pyridyl)methylthio]lndole 
35 Example 40 Compound: 3-((5-methYl-4-piperidmo-2-pyridyl)methylthio]indole. 

Test 4 

Gastric acid antisecretory activity 

Donryu-strain rats (male, weighing 210—240 g) were deprived of food for 24 hours and then 

40 anaesthetized by intraperitoneal injection of 1.2 g/kg of urethane* The bilateral vagus nerves in the cervical 
region of the rats were surgically cut and cannulas were inserted into the pylorus and also into the 
esophagus, respectively, and tied in place according to the method of Ghosh and Schild (see "Brit J. 
Pharmacol." 73, 54 (1958)). Aqueous 0.9% saline solution (pH 8.5) as warmed to 40*C was passed through 
the esphagal cannula into the stomach at a rate of 1 ml/min. for the perfusion. The pH value of the effluent 

45 coming from the pyloral cannula was measured. At the stage when the pH value of said effluent became 
steady, 5 ug/kg of tetragastrin, a stimulant for the gastric acid secretion, was administered through a 
cannula which had been inserted into the cervical vein. After the administration of tetragastrin, the 
decreasing change of pH value in the effluent was measured at constant intervals of time. Subsequently, a 
solution of thetest compound in methanol was intravenously administered to the rat, and 15 minutes later 

so tetragastrin was again administered. 

From the test data of the pH measurements so obtained was evaulated the ED 50 value of the tested 
compound effective for 50% inhibition of the gastric acid secretion. The ED50 data of thetested compounds 
are shown in Table 3 below. 

ss Table 3 

Test Compound ED 5Q (mgAg# i.v.) 



Example 1 Compound * 7.58 



Omeprazole (comparative) 0.24 

65 . 
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From the EDgo data f the ab v Table 3, it is cl ar that the new compound of this invention 
represent d by th t sted ExampI 1 Comp und has a higher ED 60 value than that of the comparative 
m prazole for the effective dose f r 50% inhibit! n t th gastric acid secretion, revealing that the gastric 
acid antisecr tory activity of the new comp und of this inventi n is remarkedly mild r than that of 
5 opeprazole. 

Thus, the results of the above Tests 1 — 4 have demonstrated that the compund of this invention 
exhibits a mild inhibitory activity to the gastric acid secretion and a remarkably high cytoprotecttve activity 
on the gastric mucosa, in combination. 

The new compound of this invention is admin istrable as an antiulcer agent to mammalian animals and 

w humans for the therapeutic treatment of gastric ulcers. The compound of this invention may be 
administered orally or non-orally, for instance, intramuscularly, intrasubcutaneously, intrarectally or 
intracutaneously. Oral administration is preferred. When used as the antiulcer agent the compound of this 
invention may be formulated Into various forms suitable for oral or non-oral administration. For example, 
the compound of this invention may be formulated into a pharmaceutical composition by mixing with one 

is or more of the solid or liquid carrier (exclpient), binder, lubricant disintegrator, antiseptic agent isotonic 
additives, stabilizer, dispersing agent anti-oxidant, coloring agent favoring agent and buffering agent 
which are usually employed for the formulation of the antiulcer drugs. The pharmaceutical composition so 
formulated may be in the form of a solid form such as tablet, hard capsule, soft capsule, granules, powder, 
fine powder, pills and troach and the like; and in a semi-solid form such as suppository and ointment as 

20 well as in a liquid form such as injectable solution or suspension, emulsion, syrup and the like. 

Suitable examples of additives which may be incorporated into the pharmaceutical composition 
comprising the compound of this invention as the active ingredient include lactose, fructose, glucose, 
starch, gelatin, magnesium carbonate, magnesium aluminum metasilicate, synthetic aluminum silicate, 
silica, talc, magnesium stearate, methylcellulose, carboxymethylcellulose or a salt thereof, arabic gum, 

25 polyethylene glycol, p-hydroxybenzoic acid a Iky I esters, sugar syrup, ethanol, propylene glycol, vaseline, 
carbowax, glycerine, sodium chloride, sodium sulfite, sodium phosphate, citric acid and others. 

The proportion of the compound of this invention in the pharmaceutical composition may vary 
depending on the type of the formulation and may usually be in the range of 5% to 100% by weight of the 
formulation when the formulation is in the state of a solid or a semi-solid. The compound of this invention 

3a may be incorporated at a concentration of 0.1 to 10% by weight in the liquid formulations. The dosage of 
the compound of this invention may vary, depending on the nature of the mammalian animals (including 
humans) to be treated, the route of administration and conditions of the disease and other factors, but the 
compound of this invention may normally be administered at a dosage of 0.01 to 20 mg/kg a day for an 
adult person for a general guideline. Of course, the dosage of the compound may be changed according to 

35 the conditions of the diseases and the judgement of the doctors. The above dosage may be given at one 
time or separately at several times a day. 

According to the third aspect of this invention, therefore, there is provided a pharmaceutical 
composition comprising a compound of the formula (I) or a pharmaceutical ly acceptable salt thereof as the 
active ingredient in a therapeutically effective amount, in association with a pharmaceutical^ acceptable 

40 carrier for the active ingredient. This pharmaceutical composition may be particularly for use in the 
treatment for inhibiting the gastric acid secretion and effecting the gastric cyto protect! on in a mammalian 
animal, including human, and the compound of this invention in said composition may be present in a 
therapeutically effective amount to inhibit the gastric acid secretion and to effect the gastric cytoprotection 
in the mammalian animal. 

45 The following Examples illustrate the preparation of typical compounds according to this invention. 

Example 1 

Preparation of 2-[(5-methyl-4-piperidino-2-pyridyl)methylthlo]indole 

To a solution of 2-mercaptoindole (1.34 g, 8.98 mmol) and 2-chloromethyl-5-methyl-4- 

so piperidinopyridine hydrochloride (2.35 g, 9.00 mmol) in ethanol (90 ml) was added a 2N aqueous sodium 
hydroxide solution (9.0 ml) under ice-cooling, and the mixture was stirred at room temperature for 30 
minutes. After the removal of the organic solvent by evaporation under a reduced pressure, a saturated 
sodium chloride solution was added to the residue and the mixture was extracted with chloroform. The 
chloroform layer separated was dried over anhydrous magnesium sulfate and then concentrated in vacuo. 

55 The residue was purified by a silica gel column chromatography [eluent: chloroform and then chloroform- 
methanol (50:1)] whereby to yield the titled compound (2.51 g) as a crystalline substance. 
Yield: 83%. rn.p.: 138— 139°C. 

IR (KBr, cm" 1 ): 2930, 2800, 1600, 1440, 1420, 1400, 1380, 1350, 1240, 1230, 755, 740. 
NMR (DMSDO-d* ppm): 1.30—1.90 (6H, m), 2,17 (3H, s), 2.60—3.00 (4H, m>, 3.99 (2H, s), 6.48 (2H, s), 
so 6.80—7.60 (4H, m), 8.20 (1H, s), 10.80 (1H, br. s). 
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Example 2 

Pr paration of 3-[(4-dim thylamin -2-pyrfdyl)methylthi lindol 

To a solution of S-(3-indolyl)isothior nium iodide (180 mg, 0.75 mmol) of the formula 

S — C « NH 

I -HI 

H 

10 

in ethanol (5 ml) was added a 2N aqueous sodium hydroxide solution (0.86 ml) under ice-cooling, and the 
mixture obtained was stirred at room temperature for 1 hour. The resultant reaction solution containing 3- 
mercaptoindole so formed was then admixed with 2-chloromethyl-4-dimethylamino pyridine hydrochloride 
(118 mg, 0.75 mmol), followed by stirring the mixture at room temperature for 1 hour. The resulting 
75 reaction was made strongly alkaline with a 2N aqueous sodium hydroxide solution (1.0 ml) and then 
diluted with water (20 ml) to precipitate crystals, affording the titled compound (130 mg) after filtration. 
Yield: 47%, m.p. 18$-191°C. 

IR (KBr, cm~ 1 ): 1610, 1520, 1430, 1380, 1230, 1010, 820, 750 

NMR (DMSO-de, ppm): 2.70 (6H, s), 3.74 (2H, s), 6.10 (1H. d, J=2Hz), 6.30 (1H, dd, J=2.7Hz), 6.85—7.50 
20 (5H, m), 7.90 (1H, d, J=6Hz), 1 1.20 (1H, br, s). 

Example 3 

Preparation of 2-[(5-methyl-4-piperidino-2-pyridyl)methylsulfinyl]lndole 

To a solution of 2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]lndole (80 mg, 0.24 mmol) in 

25 chloroform (2.4 ml) was added m-chloroperbenzoic acid (60 mg, 0.35 mmol) under ice-cooling, and the 
mixture was stirred at that temperature for further 30 minutes. The reaction solution was diluted with 
chloroform (10 ml) and then washed with a 1% aqueous sodium hydrogen carbonate solution (2.5 ml) and 
then with a saturated aqueous sodium chloride solution (1 ml). The resulting chloroform layer was dried 
over anhydrous magnesium sulfate and then concentrated in vacuo. Ethyl ether (20 ml) was added to the 

30 resulting concentration residue to precipitate crystals. After filtration, the titled compound (68 mg) was 
obtained. 

Yield: 81%, m.p.: 178°C. 

IR (KBr, cm" 1 ): 2950, 1595, 1235, 1020, 1010, 985, 815, 745. 

NMR (DMSO-de, ppm): 1.10—1.70 (6H, m), 2.08 (3H, s), 2,20-2.70 (4H, m), 4.48 (1H, d, J=12Hz), 4.78 
35 (1H, d, J=12Hz), 6.18 (1H, s), 6.68 (1H, br, s), 6.90—7.70 (4H, m), 8.09 (1H r s). 

Example 4 

Preparation of l-methyl-2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 

2-l(5-Methyl-4-piperidino-2-pyridyl)methyithio] indole (80 mg, 0.24 mmol) was added to a suspension 
40 of potassium hydroxide (finely ground) (62 mg) in dimethylsulfoxide (0.5 ml), and the mixture was stirred 
for 30 minutes. Methyl iodide (34 mg, 0.24 mmol) was then added to the mixture and the stirring was 
continued at room temperature for further 30 minutes. Then, water (20 ml) was added to the reaction 
solution and the mixture was extracted with ethyl ether. The ether layer so separated was washed with 
water, dried over magnesium sulfate and concentrated in vacuo. The residue was purified by a silica gel 
45 column chromatography (eluent: chloroform), yielding the titled compound (75 mg) as an oil. 
Yield* 90%. 

IR (CHCI 3 solution, cnT 1 ): 2940, 1590, 1460, 1450, 1325, 750. . ^ , ma 

NMR (CDCI 3 , ppm): 1.20—1.80 (6H, m), 2.12 <3H, s), 2.30-2.70 (4H, m), 3.44 (3H, s), 3.89 <2H, s), 6.07 
(1H, s), 6.60 (1H, s), 6.80—7.60 (4H, m), 8.09 (1H, s). 

50 

Examples 5 — 36 

The following compounds of Examples Nos. (5) to (36) were prepared in the same manner as that 
described in Example 1. 

55 (5) 5-Methyl-2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 
m p 129— 132°C 

IR (KBr, cm" 1 ): 2950, 2800, 1600, 1500, 1450, 1260, 1240, 1180, 1050, 800. 

NMR (CDCI3, ppm): 1.60 (6H, m), 2.20 (3H, s), 2.40 (3H, s), 2.80—3.10 (4H, m>, 4.00 (2H f s), 6.42 (1H, s), 
6.50 (1H, s), 6.90 (1H, dd, J=2, 10Hz), 7.20 (1H, d, J«10Hz), 7.21 (1H, s), 8.24 (1H, s), 10.50 (1H, s). 



(6) 5-Fluoro-2-[(5-methyl-4-piperidino-2-pyridyl)methylthio]indole 
m.p. 136— 137°C. 

IR (KBr, cm" 1 ): 2950, 2850, 1600, 1500, 1440, 1260, 1150, 870, 800. 

NMR (CDCIg, ppm): 1.50—1.90 (6H, m), 2.28 (3H, s), 2.70—3.10 (4H, m), 4.06 (2H, s), 6.48 (1H, s), 6.80 
(1H, d, J=7Hz), 7.10 (1H, d, J=7Hz), 7.24 (1H, s), 8.26 <1H, s), 11.35 (1H, br.s). 
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(7) 5-Trmuorom8thyl-2-[(5-methyl-4-plperidino-2-pyridyl)methylthiollndole 

m.p. 103— 104°C. 

IR (KBr, cm" 1 ): 2950, 2850, 1600, 1460, 1340, 1280, 1160, 1120, 1060, 850. 

NMR (CDCIg, ppm): 1.40—1.90 <6H, m), 2.23 (3H, m), 2.70-3.1 0 (4H, m), 4.05 (2H, s), 6.55 (1H, s), 6.60 
5 (1 H, s), 7.34 (2H, s), 7.74 (1 H, s), 8.25 (1 H, s). 

(8) 5-Acetyl-2-[(5-methyl-4-plperldlno-2-pyridyl)methylthioIindole 

m.p. 136-137°C. 

IR (KBr, cm" 1 ): 2950, 2800, 1670, 1600, 1550, 1350, 1050, 820. 
to NMR (CDCI3, ppm): 1.50-1.90 (6H, m), 2.24 <3H, s), 2.62 (3H, s), 2.75—3.10 (4H, m), 4.07 (2H, s), 6.58 
(1H, s), 6.61 (1H, s), 7.31 (1H, d, J=10Hz), 7.80 (1H, dd,J=2, 10Hz), 8.13 (1H, d, J=1Hz), 8.28 (1H, s), 12.05 
<1H, br. s). 

(9) 5-Ethoxycarbonyl-2-[(5-methyl-4-piperldino-2-pyridyl)methylthio]indole 
is m.p. 153— 154°C. 

IR (KBr, cm" 1 ): 2950, 2850, 1700, 1600, 1520, 1460, 1320, 1280, 1000, 780. 

NMR (CDCI* ppm): 1.44 (3H, t J=7Hz), 1.05—2.00 (6H, m), 2.26 (3H, s), 2.70—3.20 (4H, m), 4.08 <2H, s), 
4.40 (2H, q, J«7Hz), 6.58 (1H, s), 6.63 (1H, s), 7.34 <1H, d, J=9Hz), 7.86 (1H, dd, J=2, 9Hz), 8.28 (2H, s), 11.85 
(1H, br.s). 

20 

(10) 2-[(3-Methyl-4-piperidino-2-pyridyl)methylthlo]indole 
m.p. 134-137°C. 

IR (KBr, cm" 1 ): 2950, 1600, 1460, 1450, 1400, 1360, 1265. 

NMR (CDCI3, ppm): 1.40-1.90 (6H, m), 2.14 (3H, s), 2.60-3.00 (4H, m), 4.16 (2H, m), 6.46 (1H, m), 6.67 
2S (1H, d, J=6Hz), 6.80—7.60 (4H, m), 8.25 (1H, d, J=6Hz), 10.60 (1H, br.s). 

(11) 2-t(5-methyl-4-rnorpholino-2-pyridyl)rnethylthio]lndole 
m.p. 142— 143°C. 

IR (KBr, cm" 1 ): 2830, 1600, 1260, 1125, 990. 
30 NMR (CDCI3, ppm): 2.19 (3H, s), 2.7O-3.00 (4H, m), 3.60—3.90 (4H, m), 4.02 (2H, s), 6.46 (1H, s), 6.48 
(1H, s), 6.80-7.60 (4H, m), 8.25 (1H, s), 10.6 (1H, br.s). 

(12) 2-[(5-Methyl-4-pyrrolldino-2-pyridyl)methylthio]indole 
m.p. 179— 180°C. 

55 IR (KBr, cm" 1 ): 3060, 2950, 1610, 1540, 1510, 1360, 1330, 1150, 1035, 850 760. 

NMR (CDCI 3 , ppm): 1.75—2.10 (4H, m), 2.38 (3H, s), 3.15—3.60 <4H, m), 4.04 (2H, s), 6.27 <1H, s), 6.53 
(1H, s), 6.90-7.70 (4H, m), 8.06 (1H, s), 11.45 (1H, br.s) 

(13) 2-[(4-Dlmethylamino-2-pyridyl)methylthio]lndole 
40 m.p. 12fr-129°C. 

IR (KBr, cm" 1 ): 2900, 1620, 1400, 1360, 1240, 1100, 830, 770. 

NMR (DMSO-d* ppm): 2.76 (6H, s), 4.05 (2H, s), 6.35 (3H, d, J=1Hz), 6.80-7.50 (4H, m), 7.98 (1H, d, 
J=7Hz), 11.55 (1H, br.s). 

45 (14) 5-Methyl-2-[(4-dimethylamino-2-pyridyl)methylthio]indole 
m.p. 109— 112°C. 

IR (KBr, cm* 1 ): 2920, 1615, 1520, 1440, 1390, 1240, 1220, 1015, 820, 805 

NMR (C0CI 3/ ppm): 2.37 (3H, s), 2.82 (6H, s), 3.99 (2H, s), 6.20—6.50 (3H, m), 6.86 (1H, dd, J=2, 9Hz), 
7.10—7.30 (2H, m), 8.00-8.30 (1H, m), 11.30 (1H, br.s). 

50 

(15) 2-[(4-Dimethylamino-2-pyridyl)methylthio]-5-methoxyindole 
m.p. 108-1 10°C. 

IR (KBr, cm" 1 ): 2930, 1615, 1440, 1420, 1390, 1240, 1170, 1015, 810. 

NMR (CDCI3, ppm): 2.80 (6H, s), 3.76 (3H ( s), 3.97 (2H, s), 6.10-6.50 (3H, m), 6.60—7.20 (3H, m), 
ss 8.00— 8.30 (1H, m), 11.30 (1H, br.s). 

(16) 5-Ruoro-2-[(4-dimethylamino-2-pyrldyl)methylthio]indole 
m.p. 146— 148°C. 

IR (KBr, cm" 1 ): 2950, 1620, 1460, 1445, 1290, 1185, 1185, 1140, 1115, 1065, 1010, 905, 815. 
60 NMR (CDCI3, ppm): 2.83 (6H, s), 3.96 (2H, s), 6.20-6.50 (3H, m), 6.60—7.30 (3H, m), 8.00—8.30 (1H, m), 
11.90 (1H, br.s). 
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(17) 5-Trlfluorom thyl-2-[(4-dim thyl a mino-2-pyridyl) methyl thio]indole 
m.p. 178— 180°C. 

IR (KBr f cm" 1 ): 2400, 1605, 1520, 1455, 1440, 1385, 1160, 1110, 1015, 850, 765. , % _ ^ x 

NMR (CDCIs, ppm): 2.75 (6H, s), 3.99 (2H P s), 6.13 (1H, d r J=3Hz), 6.36 (1H, dd, J=3, 6Hz), 6.46 (1H, s), 
7.30-7.50 (2H, m), 7.70-7.80 <1H, m), 7.93 (1H, d, J=6Hz>. 

(18) 5-Acetyl-2-[{4-dimethylamino-2-pyridyl)methylthIo]indole 
m p 136""138°C 

IR (KBr, cm" 1 ): 2930, 1660, 1605, 1515, 1365, 1350, 1315, 1265, 1010, 805. 

NMR (CDC1„ ppm): 2.69 (3H, s), 2.93 (6H, s), 4.00 (2H, s), 6.30-6.50 (2H, m), 6.55 (1H, s), 7.31 (1H, d, 
J=9Hz), 7.73 (1H, dd, J=1,9Hz), 8.10-8.40 <2H, m), 12.60 (1H, br, s). 

(19) 5-Ethoxycarbonyl-2-I(4-dimethylamino-2-pyridyl)methylthlo]indolo 
m.p. 113— 116°C. 

IR (KBr, cm" 1 ): 2900, 1705, 1610, 1350, 1315. 1300, 1265, 1240, 1200, 1010, 776. 
NMR (CDO s . ppm): 1 .37 (3H, t, J=7Hz). 2.85 (6H, s), 3.97 (2H, s), 4.82 (2H, q, J=7Hz>, 6.20-6.40 (2H, m), 
6.50 <1H, s). 7.27 (1H, d, J=10Hz). 7.78 (1H, dd, J=2,10Hz). 8.10-8.30 (2H, m), 12.30 (1H. br.s). 

(20) 6,7-Dimethyl-2-I(4-dimethylamino-2-pyridyl)methylthio]indole 
30 m.p. 134— 137°C. 

IR (KBr, cm" 1 ): 2880, 1600, 1440, 1385. 1005, 805. m „ u » c -,o mu a 

NMR (CDCI„ ppm): 2.34 (3H, s), 2.41 (3H, s). 2.33 (6H, s), 3.94 (2H, s), 6.20-6.50 (3H. m), 6.78 (1H, d. 
J=8Hz), 7.18 (1H, d, J=8Hz), 8.18-8.30 (1H, m), 11.90 (1H, br.s) 

25 (21) 2-t(5-M«thyl-4-piperidino-2-pyridyl)methylthlol-5-methoxyindole 
m.p. 100— 101°C. 

IS^&XZSKSS.'Sm * * Si «K * MI 

(1H, m), 6.54 (1H, s), 6.79 <1H, dd, J=2,9Hz), 6.97 (1H, d, J=2Hz), 7.23 (1H, d, J=9Hz), 8.28 (1H, s). 



w 
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(22) 2-[(4-Piperidino-2-pyridyl)methylthio]indole 
m.p. 130-131°C. 

IR (KBr, cm" 1 ): 2930, 1600, 1535, 1500, 1275, 990. f<llJ t flaft aMttu , fi 0 . - en 

NMR (CDCIa, ppm): 1.30-1.80 (6H, m), 3.00-3.50 (4H, m), 3.99 (2H, s), 6.30-6.60 (3H r m), 6.80-7.60 

36 (4H,m). 

(23) 2-{[4-(4-Methylpiperazino)-2-pyrldyl]methylthio}indole 
m.p. 163— 164°C. 

40 NMR^CdS* J'l^ilS w!Syo-4.70 <4H, m), 3.0O-3.50 (4H, m), 4.00 (2H, s), 6.20-S.70 (3H, m), 
6,90—7.60 (4H, m), 8.28 (1H, d, J=6Hz). 

(24) 5-Fluoro-2-[(3|5-dimethyl-4-methoxy-2-pyridyl)methylthio]indole 

m.p. 109— 111°C. _ _ 

45 IR (KBr, cm" 1 ): 1560, 1410, 1260, 1210, 1140, 1070, 1000, 950. 850, 790, 770. 

NMR (DMS0 6 , ppm); 2.19 (3H, s) f 2.21 (3H, s), 3.71 (3H, s), 4.33 (2H, s), 6.46 (1H, br.s), 6.92 (1H, ddd, 
J=9,9, 3Hz), 7.20 (1H, dd, J=9, 3Hz), 7.32 (1H, dd, J«9, 6Hz), 8.15 (1H, s), 11.70 (1H, s). 

(25) 2-(2-Pyridylmethylthio)-5-methoxylndole 
so m.p. 101— 102°C. 

IR (KBr, cm" 1 ): 1580, 1420, 1330, 1290, 1215, 1190, 1150, 1020. 

NMR (DMSO-d 6 , ppm): 3.73 (3H, s), 4.30 (2H, s), 6.33 (1H, br.s), 6.74 (1H, dd, J=8,. 2Hz), 6.93 (1H, d, 
J=2Hz), 7.24 (3H, m), 7.7 <1H, dd, J=8, 8Hz), 8.48 (1H, d, J=4Hz), 11.45 (1H, br.s). 

ss (26) 2-(3-Pyridylmethylthio)-5-methoxyindole 

IR ra^-TlSeB. 1480, 1410, 1320, 1280, 1210, 1180, 1150, 1020, 820, 800, 770. 
Sm«D^ <3H, s), 4.19 (2H, s), 6.33 <1H, s) 6.76 , (1H dd J=9, 2Hz) 6 94 d J-2JW. 

7.23 (1H, d, J=9Hz), 7 26 (1H, dd, J=7, 4Hz), 7.51 (1H, d, J=7Hz>, 7.38 (1H, s), 7.40 (1H, d, J=4Hz), 11 .44 (1H, 
so s). 
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(27) 2-|4-Pyr!dylmethylthio)-5-m th xyindole 
m.p. 129— 131 °C. 

!R (KBr, cm' 1 ): 1590, 1420, 1400, 1340, 1220, 1150, 1020, 820, 800, 780. 

NMR (DMSO-d 6 , ppm): 3.74 (3H, s), 4.17 (2H, s), 6.34 {1H, br.s), 6.73 (1H, dd, J=8, 2Hz), 6.93 (1H, d, 
5 J=2Hz), 7.20 (1H, d, J=8Hz), 7.22 (2H, d, J=5Hz), 8.45 (2H, d, J=5Hz), 11.3 (1H, br.s). 

(28) 2-[(3,5-DimethyI-4-fnethoxy-2-pyridyi)methylthio]indole 
m.p. 125— 127°C. 

IR (KBr, cm" 1 ): 1565, 1470, 1440, 1410, 1340, 1260, 1120, 1060, 1000, 750, 730. 
10 NMR (DMSO-d* ppm): 2.16 (3H, s), 2.18 (3H, s), 3.70 (3H, s), 4.30 (2H, s), 6.45 (1H, br.s), 6.95 (1H, dd, 

J=6, 6Hz), 7.09 (1H, dd, J=6, 6Hz), 7.33 (1H, d, J=6Hz), 7.43 (1H, d, J=6Hz), 8.13 (1H, s), 11.35 (1H, s). 

(29) 3-Methyl-2-I(3 # 5-dImethyl-4-methoxy-2-pyridyl)methylthio]indole 
m.p. 150— 151°C. 

16 IR (KBr, cm" 1 ): 1470, 1440, 1345, 1330, 1260, 1110, 1060, 1000, 740. 

NMR (DMSO-der ppm): 2.00 (3H, s), 2.02 (3H, s), 2.18 (3H, s), 3.63 (3H, s), 4.13 (2H, s), 6.95 (1H, dd, J=6, 
6Hz>, 7.12 (1H, dd, J=6, 6Hz), 7.30 (1H, d, J=6Hz), 7.40 (1H, d, J«6Hz), 8.09 (1H, s), 11.30 (1H, s). 

(30) 5-Methyl-2-[(3,5-dimethyl-4-methoxy-2-pyridyllm6thylthio]indole 
20 m.p. 110— 112°C. 

IR (KBr, cm" 1 ): 1555, 1460, 1425, 1390, 1320, 1260, 1215, 1070, 990, 860, 790. 

NMR (CDCI3, ppm): 2.20 (3H, s), 2.26 (3H, s), 2.31 (3H, s), 3.72 (3H, s), 4.20 (2H, s), 6.44 (1H, s), 6.96 (1H, 
d, J=9Hz), 7.22 (1H, d, J=9Hz), 7.30 (1H, s), 8.28 (1H, s), 10.25 (1H, s). 

25 (31 ) 5-Trifluoromethyl-2-[(3,5-dimBthyl-4-methoxy-2-pyridy!)methylthio]indole 
m.p. 131— 132°C. 

IR (KBr, cm" 1 ): 1320, 1260, 1140, 1070, 1040, 800. 

NMR (DMSO-ds, ppm): 2.20 (6H, s), 3.70 (3H, s), 4.36 (2H, s), 6.64 (1H, s), 7.35 (1H, d, J=9Hz), 7.42 (1H, d, 
J=9Hz), 7.83 (1H P s), au (1H, s), 12.03 (1H, s). 

30 

(32) 2-[(3,5-Dimethyl-4-methoxy-2-pyrldyl)methylthio]-5-mGthoxy indole 
m.p. 130— 131°C. 

IR (KBr, cm" 1 ): 1430, 1340, 1265, 1220, 1190, 1155, 1080, 1020, 850, 790. 

NMR (DMSO-ds, PP™>: 2.1 3 (3H, s), 2.19 <3H, s), 3.69 (3H, s), 3.73 (3H, s), 4.27 (2H, s), 6.37 (1 H, br.s), 6.74 
3S (1H, dd, J=9, 2Hz), 6.93 {1H, d, J=2Hz>, 7.22 <1H, d, J=9Hz), 8.15 (1H, s), 11.40 (1H, 3). 

(33) 2-[(3,5^imethyl^memoxy-2-pyridyl)methylthio]-5-methoxycarbonylindole 
m.p. 172— 173°C. 

IR (KBr, cm" 1 ): 1680, 1430, 1310, 1260, 1190, 1120, 1080, 770. 
40 NMR <DMSO-d a , ppm): 2.19 |6H, s), 3.68 (3H, s), 3.83 (3H, s), 4.33 (2H, s), 6.60 (1H, s), 7.36 (1H, d, 
J~8Hz), 7.72 (1H, d, J=8Hz), 8.11 (1H, s), 8.12 (1H, s), 11.95 (1H, s). 

(34) 5-Acetyl-2-l(3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]indole 
m.p. 149— 151°C. 

45 IR (KBr, cm" 1 ): 1640, 1350, 1340, 1290, 1240, 1070, 800. 

NMR (DMSO-de, ppm): 2.20 (6H, s), 2.60 (3H, s), 3.70 (3H, s), 4.35 (2H, s), 6.65 (1H, br.s), 7.38 (1H, d, 
J=9Hz), 7.75 (1H, d, J=9Hz), 8.14 (1H, s), 8.18 (1H, 3), 12.0 (1H, br.s). 

(35) 3-Methylthio-2-((3,5-dimethyl-4-methoxy-2-pyridyl)methylthiolindole 
so m.p. 167— 168°C. 

IR (KBr, cm' 1 ): 1460, 1420, 1330, 1250, 1110, 1050, 980, 735. 

NMR (DMSO-d $ , ppm): 2.15 (3H, s), 2.19 <3H, s), 2.22 (3H, s), 3.70 <3H, s), 4.37 (2H, s), 7.0—7.6 (4H, m) f 
8.10 (1H, s), 11.95 (1H, br.s). 

55 (36) 7-Trif)uoromethyl-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methyIthio]indole 
m.p. 74°C. 

IR (KBr, cm -1 ): 1430, 1320, 1300, 1180, 1140, 1105, 1080, 800, 730. 

NMR (DMSO-d* ppm): 2.20 (6H, s), 3.70 (3H, s), 4.38 (2H, s), 6.63 (1 H, br.s), 7.13 (1 H, dd, J=8, 8Hz), 7.41 
(1H, d, J=8Hz), 7.73 (1H, d, J=8Hz), 8.18 (1H. s), 12.2 (1H, br.s). 

60 ' 
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Examples 37—47 

The following c mpounds of Exampl s Nos. (37) to (47) were prepared in th same manner as 
described in Example 2. 

(37) 3-[(4-Chloro-2-pyridyl)methylthio]indole 
m.p. 126— 128°C. 

IR (KBr, cm' 1 ): 3160, 2900, 1580, 1495, 1425, 1390, 1340, 1240, 1100. 

NMR (DMSO-de, ppm): 3.90 <2H, s), 6.90— 7.50 (7H, m), 8.28 (1H, d, J=5Hz), 11.25 (1H, br.s). 

(3$ 3-[(4-Ethoxycarbonvl-2-pyridyl)methylthio]indole 
It was in the form of an oil. 

IR (CHCI, solution, cm" 1 ): 2950, 1780, 1600, 1200, 1020, 900. 

NMR (CDCI 3I ppm); 1.40 (3H, t, J=7Hz), 3.85 (2H, s), 4.45 (2H, q, J=7Hz>, 6.9O-S.00 (7H, m), 8.48 (1 H. d f 
J=7Hz), 9.15 (1H, br.s). 

(39) 3-t(4-Hydroxy-2i3yridyl)methylthiolindole 
m.p. 191— 192°C 

IR (KBr, cm" 1 ): 3200, 2900, 1620, 1515, 1490,1420, 1245, 1160,865. 

NMR (DMS0-d 6 , ppm): 3.70 (2H, s), 4.75 (2H, br.s), 5.95 (1H, s), 6.20 (1H, d, J=7Hz), 6.90-7.90 (5H, m). 

(40) 3-t(5-Methyl-4-piperidino-2-pyridyl)methylthio]indole 
m.p. 170— 171°C. 

IR (KBr, cm" 1 ): 1605, 1460, 1410, 1235, 1055, 1010, 990. x 
NMR (DMSO-de, ppm): 140-1.70 (6H, m), 2.08 (3H, s), 2.40-2.80 (4H, m), 3.83 (2H, s), 6.29 (1H, s), 
6.90—7.60 (5H, m). 

(41) 3-[(4-Piperidino-2-pyridyl)methylthio]indole 
m.p. 145— 147°G 

IR (KBr, cm" 1 ): 2930, 1605, 1510, 990, 750. 

NMR <DMSO-d 8 , ppm): 1.1—1.8 (6H, m), 2.7—3.4 (4H, m), 3.88 (2H, s), 6.25 (1H, d, J=2Hz), 6.43 (1H, dd, 
J=2,6Hz), 6.8-7.7 (5H, m), 8.08 <1H, d, J=6Hz), 10.3 (1H, br.s). 

(42) 3-[{2-Pyridyl)methylthio]indole 
m.p. 124-125°C. 

IR (KBr, cm" 1 ): 3150, 3120, 3080, 2900, 1600, 1445, 1005, 790, 740. 

NMR {CDCI 3 , ppm): 3.94 (2H, s), 6.8-7.2 (6H, m), 7.2—7.6 (2H, m), 8.2—8.4 (1H, m), 9.6 (1H, br.s). 

(43) 5-Fluoro-3-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]indole 
m.p. 178°C. 

IR (KBr, cm- 1 ): 1550, 1450, 1260, 1210, 1140, 1060, 990, 920, 845, 785. 

NMR {DHSO-ds, ppm): 2.02 (3H, s), 2.16 (3H, s), 3.50 <3H, s), 3.96 (2H, s), 6.75-7.05 (2H, m), 7.3&-7.50 
(2H, m), 8.04 (1H, s), 11.50 (1H, s). 

(44) 3-t(3,5-Dlmethyl-4-methoxy-2-pyridyl)methylthioIindole 
m.p. 121— 122°C. 

IR (KBr, cm' 1 ): 1565, 1480, 1450, 1440, 1265, 1230, 1080, 1010, 745. 

NMR (DMSO-de, ppm): 2.06 (3H, s), 2.18 (3H, s), 3.62 (3H, s), 4.00 (2H, s), 7.10 (2H, m), 7.40 (3H, m), 8.07 
<1H, s), 11.50 (1H, s). 

(45) 2-MBthyl-3-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylthio]indole 
m.p. 185— 187X. 

IR (KBr, cm" 1 ): 1260, 1225, 1080, 1000, 730. 

NMR (DMSO-de, ppm): 1.97 (3H, s), 2.13 (3H, s), 2.16 (3H, s), 3.57 (3H, s), 3.86 (2H, s), 7.00 (2H, m), 7.30 
(2H, m), 8.03 (1H, s), 11.40 (1H, s). 

(46) 3-[(3,5-Dimethyl-4-methoxy-2-pyridyl)methylthio]-5-methoxyindole 
m.p. 170-172°C. 

IR (KBr, cm" 1 ): 1450, 1260, 1190, 1160, 1060, 1020, 980, 900, 830, 790. 

NMR (DMS0-d 6l ppm): 1.95 (3H, s), 2.15 (3H, s), 3.52 (3H, s), 3.70 (3H, s), 3.94 (2H, s), 6.65 (1H, s), 6.70 
(1H, d, J=9Hz), 7.27 (1H, d, J=9Hz>, 7.30 (1H, s), 8.06 (1H, s>, 11.35 <1H, s). 

(47) 3-[(3,5-Dimethyl-4-methoxy-2-pyridyl)methylthi ]-5-methoxcarbonylindole 
m.p. 194— 197°C. 

IR (KBr, cm" 1 ): 1700, 1440, 1290, 1260, 1230, 1220, 1200, 1070, 1000, 810, 770. 
NMR (DMSO-d 6 , ppm): 1.94 (3H, s), 2.13 (3H, s), 3.50 (3H, s), 3.90 (3H, s), 4.00 (2H, s), 7.46 (1H, d, 
J=9Hz), 7.56 (1H, br.s), 7.74 (1H, d, J=9Hz), 7.80 (1H, s), 8.05 (1H, s), 11.90 (1H, br.s). 
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Examples 48—63 

The following comp und of Examples Nos (48) to (63) wer prepared in th same manner as described 
in Example 3. 

(48) 1-Methyl-2^(5-methyl^piperidino-2-pyridyl)methylsulflnyl]Indole 
It was in the form of an oil. 

IR (CHCI 3 solution, cm" 1 ): 2900, 1600, 1260, 1245, 1235, 1070, 1050, 760. 

NMR {CDCI3, ppm): 1.20—1.70 (6H, m), 2.13 (3H, s), 230—2.80 (4H, m>, 3.72 (3H, s), 435 (1H, d, 
J=12Hz), 4.69 (1H, d, J=12Hz), 6.26 (1H, s), 6.86 (1H, s), 6.90-8.00 (4H, m), 8.12 (1H, s). 

(49) 5-Fluoro-2-t(3,5-dimethyl-4-methoxy-2-pyrfdyl)methylsulfinyl]indole 
m.p. 192— 195°C (with decomposition). 

IR (KBr, cm" 1 ): 1560, 1460, 1435, 1150, 1070, 1000, 800. 

NMR (DMSO-de, ppm): 2.1 1 (3H, s), 2.19 (3H, s), 3.65 (3H, s), 4.63 (2H, ABq, J=13Hz), 6.80 (1H, br.s}, 7.10 
(1H, ddd, J=9A 3Hz), 7.35 (1H, dd, J=9, 3Hz), 7.51 (1H f dd, J=9, 6H2), 8.20 (1H f s>, 12.40 (1H, s). 

(50) 2-(2-Pyridylmethylsulfinyl)-5-methoxyindole 
m.p. 168— 169°C. 

IR (KBr, cm" 1 ): 1500, 1430, 1190, 1155, 1005. 

NMR (DMSO-de, ppm): 3.77 (3H, s), 4.64 (2H, ABq, J~13Hz), 6.75 (1 H, br.s), 6.89 (1H, dd, J=9, 2Hz), 7.08 
(1H, d, J=2Hz), 733 (3H, m), 7.72 (1H, dd, J=7, 7Hz), 8.53 (1H, d, J=5Hz>, 12.2 (1H, br.s). 

(51 ) 2-(3-Pyridylmethylsulfinyl)-5-methoxyindole 
m.p. 178— 180°C. 

IR (KBr, cm* 1 ): 1490, 1440, 1420, 1410, 1280, 1210, 1150, 1010, 1000, 835, 790. 
NMR (DMSO-de, ppm): 3.76 (3H, s), 4.52 (2H f s), 6.70 (1H, s), 6.91 (1 H, dd, J =9, 2Hz), 7.07 (1H, d, J=2Hz), 
7.28 (1H, dd, J=8, 5Hz), 7.40 (1H, d, J=9Hz), 7.55 (1H, d, J=8Hz), 8.28 (1H, s), 8.45 (1H, d, J=5Hz), 11.86 (1H, 



(52) 2-(4-FVrldylmethylsulfinYl)-5-methoxyindole 
m.p. 188— 190*C (with decomposition). 

IR (KBr, cm" 1 ): 1590, 1500, 1440, 1405, 1220, 1190, 1160, 1040, 840, 810. 

NMR (DMSO-de, ppm): 3.78 (3H, s), 4.53 (2H, s), 6.73 (1H, br.s), 6.92 (1H, dd, J=9, 2Hz), 7.06 (1H, d, 
J=2Hz), 7.17 (2H, d, J=5Hz), 7.40 (1H, d, J=9Hz), 8.47 (2H, d, J«5Hz), 12.1 (1H, br.s) 

(53) 2-((3,5-Dimethyl-4-methoxy-2-pyridyl)methylsulfinyl]indole 
m.p. 200— 203°C (with decomposition). 

IR (KBr, cm" 1 ): 1560, 1460, 1420, 1340, 1285, 1260, 1090, 1070, 1005, 800, 750, 730. 

NMR (DMSO-de, ppm): 2.12 (3H, s), 2.18 (3H, s), 3.63 <3H, s), 4.63 (2H, ABq, J=13Hz), 6.80 (1H, br.s), 7.06 
(1H, dd, J=6, 6Hz), 7.25 (1H, dd, J=6, 6Hz), 7.51 (1H, d, J=6Hz), 7.59 (1H, d, J=6Hz), 8.20 (1H, s), 12.32 (1H, 
s). 

(54) 3-Methyl-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylsulfinyl]indole 
m.p. 158— 158°C. 

IR (KBr, cm" 1 ): 1460, 1440, 1200, 1065, 1000, 740. 

NMR (DMSO-de, ppm): 1.96 (3H, s), 2.02 (3H, s), 2.17 (3H, s), 3.56 (3H, s), 4.62 (2H, ABq, J~13Hz), 7.05 
(1H, dd, J=6, 6Hz), 7.47 (1H, d, J«6Hz), 7.51 (1H, d, J=6Hz), 8.18 (1H, s), 12.03 (1H, s). 

(55) 5-Methyl-2-[(3,5-dimethyl-4-methoxy-2-pyridyl)methylsulfinyl]indole 
m.p. 189— 191°C (with decomposition). 

IR (KBr, cm" 1 ): 1560, 1460, 1440, 1300, 1085, 1070, 1010, 810. 

NMR (DMSO-de, ppm): 2.13 (3H, s), 2.20 (3H, s), 2.38 (3H, s), 3.66 (3H, s), 4.64 (2H, ABq, J=13Hz), 6.70 
(1H, br.s), 7.08 (1H, d, J«8Hz), 7.37 (1H, s), 7.40 (1H, d, J=8Hz), 8.20 (1H, s), 12.2 (1H, br.s). 



(56) 5-Trifluoromethyl-2-I(3,5-dimethyl-4-methoxy-2-pyridyl)methylsulfinyl]indole 
m.p. 218°C (with decomposition). 

IR (KBr, cm" 1 ): 1340, 1320, 1270, 1150, 1100, 1070, 1045, 1000, 800. 

NMR (DMSO-de, ppm): 2.14 (3H, s), 2.20 (3H, s), 3.67 (3H, s), 4.67 (2H, Abq, J=13Hz), 6.98 (1H, s), 7.52 
(1H, d, J=9Hz), 7.71 (1H, d, J«9Hz), 8.03 (1H, s), 8.20 (1H, s), 12.75 (1H, s). 

(57) 2-[(3,5-Dimethyl-4-methoxy-2-pyridyi)methylsulfinyll-5-methoxy!ndoi 
m.p. 170— 171°C. 

IR (KBr, cm" 1 ): 1460, 1200, 1160, 1070, 1000, 855, 800. 

NMR (DMSO-de, ppm): 2.10 (3H, s), 2.18 (3H, s), 3.63 (3H, s), 3.75 (3H, s), 4.60 (2H, ABq, J«13Hz), 6.70 
(1H, br.s), 6.90 (1H, dd, J=9, 2Hz), 7.05 (1H, d, J=2Hz), 7.38 (1H, d, J=9Hz), 8.20 (1H, s), 12.13 (1H, s). 
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(58) 24(3>DimethyM-methoxy-2-pyridyl)methylsulfinyl]-5-methoxycarbonyIindole 
m.p. 205— 208X. 

IR (KBr, cm" 1 ): 1700, 1430, 1300, 1250, 1200, 1120, 1100, 1070, 1010, 770. 

NMR (DMSO-d* ppm): 2.12 (3H, s), 2.18 (3H, s),3.65 (3H, s), 3.87 (3H, s), 4.64 <2H, ABq, J=13Hz), 6.96 
5 (1H, s), 7.55 (1H, d, J=9Hz), 7.85 (1H, d, J=9Hz), 8.18 <1H, s), 8.30 ([1H, s), 12.66 (1H, s). 

(59) 5-Acetyl-2-[(3^imethyl-4-methoxy-2-pyridyl)methylsulfinyl]indole 
m.p. 205°C; 

IR (KBr, cm" 1 ): 1660, 1300, 1250, 1070, 1000, 820. 
10 NMR (DMSO-de, ppm): 2.13 (3H, s), 2.20 (3H, s), 2.62 (3H, s), 3.67 (3H r s], 4.68 (2H, ABq, J=13Hz), 7.00 
(1H, s), 7.56 (1H, d, J=9Hz), 7.88 (1H, d, J=9Hz), 8.20 (1H, s), 8.35 (1H, s), 12.7 (1H, br.s). 

(60) 7-Trifluoromethyl-2-[(3,5Ki!m^ 
m.p. 153— 156°C. 

is IR (KBr, cm" 1 ): 1320, 1300, 1190, 1150, 1100, 1010. 

NMR (DMS0-d 8 , ppm): 2.20 (6H, s), 3.67 (3H, s), 4.78 (2H, s), 7.12 (1 H, s), 7.27 (1H, dd, J=8, 8Hz), 7.63 
. (1H, d, J=8Hz), 7.96 (1H, d, J=8Hz), 8.22 (1H, s), 12.6 (1H, br.s). 

(61) 3-[(3,5-Dimethyl-4-methoxy-2-pyrldyl)methylsulfinylIindole 
20 m.p. 176— 177°C. 

IR (KBr, cm" 1 ): 1560, 1470, 1460, 1430, 1280, 1245, 1075, 1005, 750. 

NMR (DMSO-de, ppm): 2.10 (3H, s), 2.20 (3H, s), 3.65 (3H, s), 4.43 (2H, ABq, J=12Hz), 7.22 (2H, m), 7.55 
(1H P d, J-9Hz), 7.82 (2H, m), 8.20 <1H, s), 11.97 (1H, s). 

26 (62) 2-Methyl-3-[(3,5Kl!methyl-4-metho)cy-2-pYridyl)methylsulfinyl]lndole 
m.p. 107— 109°C. 

IR (KBr, cm' 1 ): 1290, 1080, 1070, 1005, 990, 755. . . t , * , ^ 

NMR (DMSO-de, ppm): 1.95 (3H, s), 2.20 (6H, s), 3.60 (3H, s), 4.50 (2H, ABq, J»13Hz), 7.12 (2H, m), 7.39 
(1H, dd, J=5, 5Hz), 7.88 <1H, d, J=5Hz), 8.16 (1H, s), 11.71 (1H, s). 

30 

(63) 5-Methoxycarbonyl-3-[(3,5-dim^ 
m.p. 152— 154°C. 

IR (KBr, cm" 1 ): 1720, 1470, 1430, 1310, 1250, 1220, 1090, 1080, 995. 

NMR (DMSO-de, ppm): 1.96 (3H f s), 2.15 (3H, s), 3.52 (3H, s), 3.90 (3H, s), 4.60 (2H, ABq, J=13Hz), 7.58 
35 (1H, d, J=9Hz), 7.84 (1H, d, J=9Hz), 7.92 (1H, br.s), 8.16 (1H, s), 8.20 (1H f s), 12.3 (1H, br.s). 

The features disclosed in the foregoing description, in the claims and/or in the accompanying drawings 
may, both separately and in any combination thereof, be material for realising the invention in diverse 
forms thereof. 




55 wherein R 1 is a hydrogen atom, a halogen atom, a (C-CeJ-alkyl group, a trrfluoromethyl group , a M- 
alkoJy group, a (C 4 -C 8 )-alkanoyl group or a (C-CJ-alkoxycarbonyl group; R a is a hydrogen a omor a 
(cS-alkyl group; R 1 is a hydrogen atom, a (C-CeMkyl group, a (Cj-C 8 )-alkoxy group or a (Cv-C^ 
Llkylthio grouK R* is a hydrogen atom, a (C.-O-alkyl group, a (C-CJ-alkoxy group, a halogen atom a 
hydro!! group a (C^-CJ-alkoxycarbonyl group, a phenyl^-tValkyloxy group, or a group .of the 

ro SKiwR* wth£Tr 5 and R> are the same or different and each are a hydrogen «^«£"-C£ 
alkyl group, or R* and R" taken together with the adjacent nitrogen atom form a B^mberad or 6- 
membeTed h terocyclic group containing optionally a further het ro-atom therein; R n , a .^f " » tom - 
HS-CJ-alkyl gr up, a (C-CeMkoxy group, a (Cr-Craralkyl group or a phenyMC^J-alkyloxy 
group^nd !!is an integer of zero or 1, p is" an integer of 1, 2, 3 or 4; and o is an integer f 1. 2 or 3, or a 

6$ pharmaceutical^ acceptable salt of said compound. 
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2. A compound as claimed in claim 1, which is of the formula (I') 



5 



10 




wherein R 1 is a hydrogen atom, a halogen atom, a (q— C 6 )-alkyl group, a trifluoromethyl group, a (Cy— C 6 )- 
75 alkoxy group, a (Ci— C 6 )-alkanoyl group or a (C*— C e )-alkoxycarbonyl group; R 2 Is a hydrogen atom or a 
(C,— cj-alkyl group; R» is a hydrogen atom, a (d— C 6 )-alkyl group or a (C,— C«,)-alkylthio group; R 4 is a 
hydrogen atom, a {C^— C 6 )-alkyl group, a (C,— C 6 )-alkoxy group, a halogen atom, a hydroxy group, a 
(C*— C e )-alkoxycarbonyl group, an amino group, a mono-(Ct— C 6 )-alkylamino group, a dMd— Ce)- 
alkylamino group, or R 4 is a group of the formula 

20 

R" 

/ 

— N 

\ 

25 R b 

where R" and R b taken together form an alkylene group of 2 to 5 carbon atoms which is optionally 
interrupted by an oxygen atom, a sulfur atom or a nitrogen atom as the hetero-atom interposed in the chain 
of the alkylene group, so that R* and R b taken together with the adjacent nitrogen atom form a 5-membered 
30 or 6-membered heterocyclic group optionally containing further an oxygen atom, a sulfur atom or a 
nitrogen atom as the hetero-atom therein; R 5 is a hydrogen atom, a (C,— C 8 )-alkyl group or a (C, — C e )- 
alkoxy group; and n is zero or 1 ; p is 1 , 2, 3 or 4; and q is 1 , 2 or 3, or a pharmaceutical^ acceptable salt of 
said compound. 

3. A compound as claimed in claim 2, in which R 4 is a group of the formula 

35 * 

R a 

/ 

— N 

\ 

AO R b . 

which forms a pyrrolidine group, a piperidino group, a morpholino group, a thlomorphoiino group or a 
piperazino group and of which the heterocyclic group is unsubstituted or substituted by a [0 : — C 6 )-alkyl 
group. 

4B 4. A compound as claimed in claim 2, in which R 4 is a group of the formula 

R a 

/ 

—IN 



where R* and R b each are a lower a Iky I group. 

5. A compound as claimed in Claim 1 which is of the general formula (I— 1) 



60 



65 




(1-1) 
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wherein R 7 Is a hydrogen at m, an alkyl group of 1 — 6 carbon atoms or an alkylthio group of 1 — 6 carbon 
atoms; R B , R 9 , R 10 and R 11 are the same or different and each are a hydrogen atom, a halog n atom, an alkyl 
group of 1—6 carbon atoms, a trifluoromethyl group, an alkoxy group of 1 — 6 carbon atoms, an alkanoyl 
gr up of 2—6 carbon atoms or an alkoxycarb nyl group of 2—6 carbon atoms; R 12 , R 13 , R u and R 1S are the 
5 same or different and each are a hydrogen atom, an alkyl group of 1 — 6 carbon atoms or an alkoxy group of 
1 — 6 carbon atoms; and n is zero or 1, or a pharmaceutical^ acceptable salt of said compound. 

6. A compound as claimed in Claim 5, in which R 7 is a hydrogen atom, a methyl group or a methylthio 
group; R 8 and R 10 each are a hydrogen atom; R° Is a hydrogen atom, a halogen atom, an alkyl group of 1 — 6 
carbon atoms, a trifluoromethyl group, an alkoxy group of 1 — 6 carbon atoms, an alkanoyl group of 2 — 6 

to carbon atoms or an alkoxy-carbonyl group of 2—6 carbon atoms; R 11 is a hydrogen atom or a 
trifluoromethyl group; R 12 and R 14 each are a hydrogen atom or an alkyl group of 1 — 6 carbon atoms; and 
R 13 is an alkoxy group of 1 — 6 carbon atoms; R 18 is a hydrogen atom; and n is zero or 1. 

7. A compound as claimed in Claim 1, which is of the formula (I— 2) 



15 



20 



25 




(1-2) 



wherein R 7 is a hydrogen atom or an alkyl group of 1—6 carbon atoms; R 8 , R 9 , R 10 and R are the same or 
different and each are a hydrogen atom, a halogen atom, an alkyl group of 1—6 carbon atoms, a tnfluoro- 
methyl group, an alkoxy group of 1—6 carbon atoms, an alkanoyl group of 2—6 carbon atoms or an alkoxy- 
30 carbonyl group of 2—6 carbon atoms; R 12 , R 13 , R 14 and R 15 are the same or different and each are a 
hydrogen atom, an alkyl group of 1—6 carbon atoms or an alkoxy group of 1—6 carbon atoms; n Is zero or 
1 , or a pharmaceutical^ acceptable salt of said compound. 

8. A compound as claimed in Claim 7, in which R 7 is a hydrogen atom or a methyl group; R and R are 
each a hydrogen atom; R 8 is a hydrogen atom, a halogen atom, an alkyl group of 1—6 carbon atoms, a 

3$ trifluoromethyl group, an alkoxy group of 1—6 carbon atoms, an alkanoyl group of 2-6 carbon atoms, or 
an alkoxycarbonyl group of 2—6 carbon atoms; R 11 is a hydrogen atom or a trifluoromethyl group; R and 
R 14 are each a hydrogen atom or an alkyl group of 1—6 carbon atoms; and R 13 is an alkoxy group of 1—6 
carbon atoms; R 18 is a hydrogen atom; and n is zero or 1 . 

9. A compound as claimed in Claim 1 which is of the formula (I— 3) 

40 



45 



50 




wherein R 7 is a hydrogen atom, an alkyl group of 1—6 carbon atoms or an alkylthio group of 1—6 carbon 
55 atoms; R 8 , R 9 , R t0 and R 11 are the same or different and each are a hydrogen atom, a halogen atom, an alkyl 
group of 1—6 carbon atoms, a trifluoromethyl group, an alkoxy group of 1—6 carbon atoms, an alkanoyl 
group of 2—6 carbon atoms or an alkoxycarbonyl group of 2—6 carbon atoms; R 13 , R 1 *, R 18 and R 16 are the 
same or different and each are a hydrogen atom, an alkyl group of 1—6 carbon atoms or an alkoxy group of 
1 — 6 carbon atoms; and n is zero or 1, or a pharmaceutical^ acceptable salt of said compound. 
go 10. A compound as claimed in Claim 9, in which R T is a hydrogen atom, a methyl group or a methylthio 
group; R a , R 10 and R 11 are each a hydrogen atoms; R 9 is a hydrogen atom, an alkyl group of 1—6 carbon 
atoms, a trifluor methyl group, an alkoxy gr up of 1—6 carbon at ms, an alkanoyl group of 2—6 carbon 
at ms, or an alk xycarbonyl group of 2 — 6 carbon atoms; R 13 is a hydrogen atom, an alkyl group of 1 — 6 
carbon atoms or an alkoxy gr up of 1—6 carbon atoms; and R M , R 15 and R 18 ach are a hydrogen atom; and 
es n Is zero r 1. 
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11. A compound as claimed in Claim 1, which is f the formula (1—4) 



5 



w 




is (1-4) 

wherein R 7 is a hydrogen atom, a methyl group or a methylthio group; R 8 , R°, R 10 and R 11 are the same or 
different and each are a hydrogen atom, a halogen atom, an alkyl group of 1—6 carbon atoms, a trifluoro- 
methyl group, an alkoxy group of 1—6 carbon atoms, an alkanoyl group of 2— 6 carbon atoms or an alkoxy- 
20 carbonyl group of 2—6 carbon atoms; R 12 , R 1 \ R ,s and R 18 are the same or different and each are a 
hydrogen atom, an alkyl group of 1 — 6 carbon atoms or an alkoxy group of 1 — 6 carbon atoms; and n is 
zero or 1, or a pharmaceutical^ acceptable salt of said compound. 

12. A compound as claimed in Claim 11, in which R 7 is is a hydrogen atom, a methyl group or a 
methylthio group; R 8 , R 10 and R 11 are each a hydrogen atom; R 9 is a hydrogen atom, an alkyl group of 1—6 

25 carbon atoms, a trifl uoro methyl group, an alkoxy group of 1 — 6 carbon atoms, an alkanoyl group of 2—6 
carbon atoms or an allcoxycarbonyl group of 2— 6 carbon atoms; R ia , R u , R 16 and R 16 are each a hydrogen 
atom; and n (s zero or 1. 

13. A compound as claimed in Claim 1, which is of the formula <l— 5) 




(1-5) 



40 

wherein R 2 is a hydrogen atom or an alkyl group of 1—6 carbon atoms; R 17 is a hydrogen atom or an alkyl 
group of 1—6 carbon atoms; R 18 , R 19 , R 20 and R 21 are the same or different and each are a hydrogen atom, a 
halogen atom, an alkyl group of 1—6 carbon atoms, a trifluoromethyl group, an alkoxy group of 1—6 
carbon atoms, an alkanoyl group of 2—6 carbon atoms or an alkoxycarbonyl group of 2—6 carbon atoms or 
45 an alkoxycarbonyl group of 2—6 carbon atoms, R 22 , R 24 and R 25 are the same or different and each are a 
hydrogen atom or an alkyl group of 1—6 carbon atoms; R 23 is a group of the formula 

R" 

/ 

50 — N 

\ 

R b 

where R* and R b are the same or different and each are a hydrogen atom or an alkyl group of 1 — 6 carbon 
55 atoms, or R a and R b taken together with the adjacent nitrogen atom form a 5-membered or 6-membered 
heterocyclic group; and n is zero or 1, or a pharmaceutics I ly acceptable salt of said compound. 

14. A compound as claimed in Claim 13 in which R 2 is a hydrogen atom or a methyl or ethyl group; R 17 
is a hydrogen atom or a methyl group; R 18 is a hydrogen atom or an alkyl group of 1—6 carbon atoms; R 19 
is a hydrogen atom, a halogen atom, an alkyl group of 1 — 6 carbon atoms, a trifluoromethyl group, an 
so alkoxy group of 1—6 carbon atoms; an alkanoyl group of 2—6 carbon atoms, or an alkoxycarbonyl group of 
2—6 carbon atoms; R 20 is a hydrogen atom, an alkyl gr up f 1 — 6 carbon atoms, an alkanoyl gr up of 2 — 6 
carb n at ms r a trifluoromethyl group; R 21 is a hydrogen atom, an alkyl group of 1 — 6 carbon atoms or a 
trifluor methyl group; R 22 and R 24 a r each a hydrogen at m or an alkyl gr up of 1—6 carbon atoms; R 23 is 
an amino gr up ram no- or dMd— C e )alkylamin gr upora5-m mbered or 6-memb red h terocyciic 
65 group containing a nitrogen atom together with r without an xygen atom, a sulfur atom or a further 
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nitrogen at m as the h tero-atom; R 26 Is a hydrogen atom r an alkyl group of 1 — 6 carbon at ms; and n is 
zero rl. 

15. A compound as claimed in Claim 13 in which 23 is a piperidin , pyrrolidine, m rpholino, 
thi morpholino or piperazin group as the heter cyclic group. 

16. A compound as claimed in Claim 13, in which R 23 is a group of the formula 

R m 

/ 

— N 



10 




where R" and R b are each an alkyl group of 1—6 carbon atoms. 

The sixth preferred group of the compound (I) of this inventoin includes a compound of the 
is formula (1-6): 

17. A compound as claimed in Claim 1, which is of the formula (1—6) 

,23 



20 



25 



30 



35 




(1-6) 



wherein R 2 is a hydrogen atom or an alkyl group of 1—6 carbon atoms; R 17 is a hydrogen atom or a alkyl 
group of 1—6 carbon atoms; R 18 , R 19 , R 20 and R 21 are the same or different and each are a hydrogen atom, a 
halogen atom, an alkyl group of 1—6 carbon atoms, a trifluoromethyl group, an alkoxy group of 1—6 
carbon atoms, an alkanoyl group of 2—6 carbon atoms or an alkoxycarbonyl group of 2—6 carbon atoms; 
R 22 , R 24 and R 25 are the same or different and each are a hydrogen atom or an alkyl group of 1—6 carbon 
atoms; R 23 is a group of the formula 



40 . 



— N 



/ 
\ 



45 



50 



55 



where R* and R b are each a hydrogen atom or an alkyl group of 1—6 carbon atoms, or R a and R taken 
together with the adjacent nitogen atom form a 5-membered or 6-membered hetercyclic group; and n is 
zero or 1, or a pharmaceutical^ acceptable salt of said compound. 

18. A compound as claimed in Claim 17, in which R a is a hydrogen atom or a methyl or ethyl group; R 
is a hydrogen atom or a methyl group; R 1i , R 20 and R 21 are each a hydrogen atom; R 19 is a hydrogen atom, a 
halogen atom, an alkyl group of 1—6 carbon atoms, a trifluoromethyl group, an alkoxy group of 1—6 
carbon atoms, an alkanoyl group of 2—6 carbon atoms or an alkoxycarbonyl group of 2—6 carbon atoms; 
R 22 , and R 24 are each a hydrogen atom or an alkyl group of 1—6 carbon atoms; R 23 is an amino group or a 
mono or dHC,— C 6 )alkylamino group or a 5-membered or 6-membered heterocyclic group containing a 
nitrogen atom together with or without an oxygen atom, a sulfur atom or a further nitrogen atom as the 
tetero-atom; R 25 is a hydrogen atom; and n is zero or 1. 

19. A compound as claimed In claim 17, in which R 23 is a piperidino, pyrrolidine, morpholino, 
thiomorpholino or piperazino group as the heterocyclic group. 

20. A compound as claimed in Claim 17, in which R 23 is a group of the formula 



— N 



/ 

si 

\ 



es where R' and R b are each an alkyl group of 1—6 carb n atoms. 
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21. A c mpound as claimed in Claim 1, which is f the formula (1—7) 




(1-7) 



wherein R 2 is a hydrogen atom or an alkyl group of 1 — 6 carbon atoms; R 27 is a hydrogen atom or an alkyl 
group of 1 — 6 carbon atoms; R 28 , R 29 , R 30 and R 31 are the same or different and each are a hydrogen atom, a 
halogen atom, an alkyl group of 1 — 6 carbon atoms, a trifluoromethyl group an alkoxy group of 1 — 6 carbon 
atoms, an alkanoyl group of 2—6 carbon atoms or an alkoxycarbonyl group of 2—6 carbon atoms; R 32 , R 34 
and R 35 are the same or different and each are a hydrogen atom or an alkyl group of 1—6 carbon atoms; R 33 
is a halogen atom, a hydroxy group or an alkoxycarbonyl group of 2—6 carbon atoms, and n is zero or 1, or 
a pharmaceutically acceptable salt of said compound. 

22. A compound as claimed in Claim 21, in which R 2 is a hydrogen atom, R 27 , R 28 , R 29 , R 30 , R 31 , R 32 , R 34 
and R* 5 are each a hydrogen atom; and R 33 is a halogen atom, a hydroxy group or an alkoxycarbonyl group 
of 2—6 carbon atoms, and n is zero. 

23. A compound as claimed in Claim 1, which is selected from 5-fluoro-2-[{3 p 5-dimethyl-4-methoxy-2- 
pyridyl)methylthio]indole and 5-fluoro-3-[{3,5-dimethyl-4-methoxy-2-pyridyl)methylthio] indole. 

24. A compound as claimed In Claim 1, which ts selected from 2-[(5-methyl-4-piperidino-2-pyridyl)- 
methylthio]indole,5^ethyl-2-[(5-me^ 

piperidino-2-pyridyl)methylthio]indole, 5-acetyl-2-[(5-methyl-4-piperidino-2-pyridyl)methyrthiollndole, 5- 
trifluoromethyl^-KB-methyl-^piperidino^-pyridyDmethylthiolindole, 5-ethoxycarbonyl-2-[(5-methyl-4- 
piperidino-2-pyridyl)methylthio]indole, 5-methoxy-2-[{5-methyl-4-ptperidino-2-pyridyl)m9thylthio]indole, 
3-[(4-piperidino-2-pyridyl)methylthio]indole and 3-[(5-methyf-4^piperidino-2-pyndyl)methylthio]indole. 

25. A compound as claimed in Claim 1, which is selected from 2-[{4-pyrrolidino-5-methyl-2*pyridyl)- 
methylthioUndole and 2-[(4-pyrrolldino-2-pyridyl)methylthio]indole. 

26. A compound as claimed in Claim 1, which is selected from 2-[(4-dimethylamino-2-pyridyl)methyi- 
thiojindole and 3-[(4-dimethylamino-2-pyridyl)methylthio]indole. 

27. A process for the production of a compound of the general formula (I) 




wherein R 1 is a hydrogen atom, a halogen atom, a {C^— C e )-alkyl group, a trifluoromethyl group, a (C,— C B )- 
alkoxy group, a (C^— C 6 )-alkanoyl group or a (C*— C 6 )-alkoxycarbonyl group; R 2 is a hydrogen atom or a 
(C!— CJ-alkyl group; R 3 is a hydrogen atom, a (C,— C fl )-alkyl group, a (C^— C 6 )-alkoxy group or a (Cj— C 6 )- 
aikylthio group; R 4 is a hydrogen atom, a (G,— Ce)-alkyl group, a (C,— C e )-alkoxy group, a halogen atom, a 
hydr xy group, a <C t — C^-alk xycarbonyl group, a phenyl-^— C 4 -alkyl xy group, or a gr up of the 
formula — NR a R° wher R* and R b are the same or different and each are a hydrog n at mora (C,— C e )- 
alkyl group, or R a and R b taken together with the adjacent nitrogen atom form a 5-membered r 6- 
membered heterocyclic group c ntaining optionally a further heter atom therein; R* is a hydrogen atom, a 
(Ci— C 6 )-alkyl group, a (C 1 — C 6 )-alkoxy gr up, an (C^C^-araUcy! gr up or a phenyMC,— C 4 )-alkyl xy 
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to 



is 



20 



25 



30 



35 



40 



45 




gr up; and /7 is an integer of zero or 1, pis an integer of 1,2, 3 or 4; and q is an integer of 1,2 or 3, or a salt of 
said compound, which comprises reacting a thiol compound of the formula (II) 



(II) 



wherein R 1 , R 3 and q are as defined above or a functionally equivalent derivative of said thiol compound 
with a pyridine compound of the formula (III) 



(III) 



wherein R 4 , R 5 and q are as defined above or a salt of said pyridine compound, and then, if necessary, 
subjecting the resulting condensation product compound to at least one of the following two steps (a) and 

<b) " (a) the step fo alkylating the nitrogen atom in the indole ring of said condensation product compound 
or its sulfoxide compound with a compound of the formula (IV) 



60 



65 




X 2 — R e 



(IV) 



wherein R 6 is a (C,-Ce)-alkyl group equal to that as represented by the group R 2 in the compound of the 
formula (I) where R* Is a (C t — C 6 )-alkyl group; and X 2 is a leaving group, and 

(b) the step of converting the sulfide of said condensation product compound or of the N-alkylated 
product compound of the above step (a) into a corresponding sulfoxide by oxidation of the thio group 
present therein. , nl . AU . U 

28. A process as claimed in Claim 27, in which the reaction of the compound of the formula (II) with the 
compound of the formula (ill) is carried out In an organic solvent either anhydrous or aqueous, or in mixed 
solvents at a temperature of 0°C to 150°C. . ^ . . ... , . 

29. A process as claimed in Claim 27, in which the alleviation step (a) with the compound of the formula 
(IV) is carried out at a temperature of 0°C to 150°C in the presence of an acid-binder. 

30. A process as claimed in Ciaim 27, in which the oxidation reaction of the step (b) is earned out at a 
temperature of -30°C to 60°C. m - 

31 . A pharmaceutical composition comprising a compound of the formula (I) as defined in Claim i or a 
pharmaceutically acceptable salt of said compound as the active ingredient In a therapeutically effective 
amount, in association with a pharmaceutically acceptable carrier for the active Ingredient. 

Patentanspruche 

so 1. Verbindung der allgemeinen Formel (I) 

,3 



(I) 




in der R 1 ein Wasserstoffatom, ein Halogenatom, eine (C,— C 6 )-Alkylgruppe, eine Trifluormethylgruppe, 
eine (C!— C 6 )-Alkoxygrupp , ine (C2-C 6 )-Alkanoylgruppe oder eine (C*— C a )-Alk xycarbonylgruppe; R 
ein Wasserst ffatom oder eine (d— C 8 )-Alkylgrupp ; R 3 ein Wasserstoffat m, eine <d— Ce)-Atkylgruppe, 
eine (C,— C 6 )-Alk xygruppe, oder eine (C,— C 6 )-Alkylthiogruppe; R 4 ein Wasserstoffatom, eine (C,— C 6 )- 
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Alkyigruppe, eine (C,— C s )-Alk xygruppe, ein Halogenat m, ein Hydroxygruppe, eine C e )-Alkoxy- 
carbonylgruppe, ef ne Ph nyMd— C 4 )-alkyl xygruppe oder erne Gruppe der Formel — NR a R b , in der R a und 
R b identisch oder verschieden und jeweils efn Waaserst ffatom der eine {C, — C B )-Alkylgruppe sind, oder 
R a und R b , zusamm ngen rnmen mit dem benachbarten Stickstoffat m, eine 5-gfiedrlge oder 8-gliedrige 
s heterozyklische Gruppe bilden, die fakultativ ein weiteres Heteroatom darin enthSIt; R 6 ein 
Wasserstoffatom, eine (C, — C 6 )-Alky I gruppe, eine (C 1 — Ce)-Alkoxygruppe, eine (Cy— C 12 )-Ara I kyl gruppe 
oder eine Pheny l-(C, — C 4 >-Alkyloxygruppe; und n eine ganze Zahl 0 oder 1 , p eine ganze Zahl 1 , 2, 3 oder 4; 
und q eine ganze Zahl 1, 2 oder 3 1st, oder ein pharmazeutisch annehmbares Salz besagter Verbindung. 
2. Verbindung nach Anspruch 1 mit der Formel {!') 



15 




CI 1 ) 



in der R 1 ein Wasserstoffatom, ein Halogenatom, eine (C,— C 6 )-Alkylgruppe, eine Trifluormethyl gruppe, 
eine (C,— C 6 )-Alkoxygruppe, eine (C*— C e )-Alkanoylgruppe oder eine (Cr-C 6 )-Alkoxycarbonylgruppe; R 2 
ein Wasserstoffatom oder eine (C,— C e )-Alkylgruppe; R 3 ein Wasserstoffatom, eine (C,— C 6 )-Alkylgruppe 
oder eine (C,— CJ-Alkyithiogruppe; R 4 ein Wasserstoffatom, eine (C<,— C<j)-Alkylgruppe, eine (C,— C 6 )- 
25 Alkoxygruppe, ein Haiogenatom, eine Hydroxygruppe, eine (Cr-Ce)-Alkoxycarbonylgruppe, eine 
Aminogruppe, eine Mono-(<V— Cgj-alkylaminogruppe, eine DMCt — C^-alkylaminogruppe, oder R 4 eine 
Gruppe der Formel 

R a 

30 / 

— N 

\ 

R b 



35 in der R a und R b zusammengenommen eine Alkylengruppe mit 2 bis 5 Kohlenstoffatomen, die fakultativ 
von einem Sauerstoffatom, einem Schwefelatom oder einem Stickstoffatom ais das in die Kette der 
Alkylengruppe eingeschobene Heteroatom unterbrochen 1st, so daft R a und R b , zusammengenommen mit 
dem benachbarten Stickstoffatom, eine 5-gliedrige oder 6-giiedrige heterozyklische Gruppe bilden, die 
fakultativ des weiteren ein Sauerstoffatom, ein Schwefelatom oder ein Stickstoffatom als das Heteroatom 

40 darin enth§lt; R 5 ein Wasserstoffatom, eine (C,— C 8 )-Alkylgruppe oder eine (C,— Ce)-Alkoxygruppe; und n 0 
oder 1; p 1, 2, 3 oder 4; und q 1, 2 oder 3 ist, oder ein pharmazeutisch annehmbares Salz besagter 
Verbindung. 

3. Verbindung nach Anspruch 2, in der R 4 eine Gruppe der Formel 



45 R a 

/ 

— N 

\ 

R b 



50 



55 



60 



ist, die eine Pyrrol idinogruppe, eine Piperidinogruppe, eine Morpholinogruppe, eine 
Thiomorpholinogruppe oder eine Piperazinogruppe bildet und bel der die heterozyklische Gruppe 
unsubstituiert oder mit einer (G,— C 6 )-Alkylgruppe substituiert ist 
4. Verbindung nach Anspruch 2, in der R* eine Gruppe der Formel 

R a 

/ 

— N 

\ 

R b 

1st in der R s und R b j weils eine (C,— C 6 )-Alkylgruppe sind. 
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5. Verbindung nach Anspruch 1, mit der allgemeinen Form I (1—1) 




(I-l) 



in der R 7 eln Wasserstoffatom, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen oder eine Alkylthiogruppe 
mit 1 bis 6 Kohlenstoffatomen ist; R a , R*, R 10 und R 11 identisch oder verschieden und jeweiis ein 
Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine Trifluormethyl- 
gruppe, eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine Alkanoylgruppe mit 2 bis 6 
Kohlenstoffatomen oder eine Alkoxycerbonylgruppe mit 2 bis 6 Kohlenstoffatomen sind; R 1 , R , R und 
R 15 Identisch oder verschieden und jeweiis ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen sind; und n 0 oder 1 ist, Oder ein 
pharmazeutisch annehmbares Salz besagter Verbindung. 

6. Verbindung nach Anspruch 5, in der R 7 ein Wasserstoffatom, eine Methylgruppe oder eine 
Methylthiogruppe ist; R a und R 10 jeweiis ein Wasserstoffatom sind; R* ein Wasserstoffatom, ein 
Halogenatom, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine Trifluormethylgruppe, eine 
Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen oder eine 
Alkoxycarbonylgruppe mit 2 bis 6 Kohlenstoffatomen ist; R 11 ein Wasserstoffatom oder eine 
Trifluormethylgruppe ist; R 12 und R 14 jeweiis ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen sind; und R 13 eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen; R ein 
Wasserstoffatom; und n 0 oder 1 ist 

7. Verbindung nach Anspruch 1 mit der Formal (I — 2); 




(1-2) 



in der R 7 ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 Kohjenstoffatomen ist; R . R , R und R 
identisch oder verschieden und jeweiis ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 
6 Kohlenstoffatomen, eine Trifluormethylgruppe, eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine 
Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen oder eine Alkoxycarbonylgruppe mit 2 bis 6 
Kohlenstoffatomen sind; R 12 , R 13 , R 14 und R 1S identisch oder verschieden und jeweiis ein Wasserstoffatom, 
eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen 
sind; und n 0 oder 1 ist, oder ein pharmazeutisch annehmbares Salz besagter Verbindung. 

8 Verbindung nach Anspruch 7, in der R 7 ein Wasserstoffatom oder eine Methylgruppe ist; R und R 
jeweiis ein Wasserstoffatom sind; R 9 ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen, eine Trifluormethylgruppe, eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine 
Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen oder eine Alkoxycarbonylgruppe mit 2 bis 6 
Kohlenstoffatomen ist; R 11 ein Wasserstoffatom oder eine Trifluormethylgruppe ist; R und R jeweiis ein 
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Wasserstoffat moder ine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen sind; und R 13 ein Alkoxygruppe mit 
1 bis 6 Kohlenstoffatom n; R 1B ein Wasserstoffatom; und n 0 der 1 ist 
9. V rbindung nach Anspruch 1 mit der Formel (I— 3) 



5 



10 




In der R 7 ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen oder eine Alkylthiogruppe 
mit 1 bis 6 Kohlenstoffatomen ist; R a , R 9 , R 10 und R 11 identisch oder verschieden und jeweils ein 

20 Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine Trifluormethyl- 
gruppe, eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine Alkanoylgruppe mit 2 bis 6 
Kohlenstoffatomen oder eine Alkoxycarbonylgruppe mit 2 bis 6 Kohlenstoffatomen sind; R 13 , R 14 , R 19 , R 18 
identisch oder verschieden und jeweils ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen sind; und n 0 oder 1 ist, oder ein 

25 pharmazeutlsch annehmbares Salz besagter Verbindung. 

10. Verbindung nach Anspruch 9, in der R 7 ein Wasserstoffatom, eine Methylgruppe oder eine 
Methylthiogruppe ist; R e , R 10 und R 11 Jewells Wasserstoffatome sind; R fl ein Wasserstoffatom, eine 
Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine Trifluormethylgruppe, eine Alkoxygruppe mit 1 bis 6 
Kohlenstoffatomen, eine Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen oder eine Alkoxycarbonylgruppe 

so mit 2 bis 6 Kohlenstoffatomen ist; R 13 ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen 
Oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen ist; und R 14 , R 1 5 und R 1fl jeweils ein Wasserstoffatom 
sind; und n 0 oder 1 ist 

11. Verbindung nach Anspruch 1 mit der Formel (I— 4) 



35 



40 




in der R 7 ein Wasserstoffatom, eine Methylgruppe oder eine Methylthiogruppe ist; R 8 , R 9 , R 10 und R 11 
identisch oder verschieden und jeweils ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 

50 6 Kohlenstoffatomen, eine Trifluormethylgruppe, eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine 
Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen oder eine Alkoxycarbonylgruppe mit 2 bis 6 
Kohlenstoffatomen sind; R 12 , R 14 , R 1S und R 16 identisch oder verschieden und jeweils ein Wasserstoffatom, 
eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen oder eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen 
sind; und n 0 oder 1 ist oder ein pharmazeutisch annehmbares Salz besagter Verbindung. 

55 12. Verbindung nach Anspruch 11, in der R 7 ein Wasserstoffatom, eine Methylgruppe oder eine 
Methylthiogruppe ist; R 8 , R 10 und R" jeweils ein Wasserstoffatome sind; R® ein Wasserstoffatom, eine 
Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine Trifluormethylgruppe, eine Alkoxygruppe mit t. bis 6 
Kohlenstoffatomen, eine Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen oder eine Alkoxycarbonylgruppe 
mit 2 bis 6 Kohlenstoffatomen ist; R 12 , R 14 , R 15 und R 16 jeweils ein Wasserstoffatom sind; und n 0 oder 1 ist. 

60 
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13. V rbindung nach Anspruch 1 mitder Formel (I— 5) 




(1-5) 



in der R 2 ein Wasserstoffatom oder sine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist; R ein 
Wasserstoffatom Oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist; R , R , R ro und R identisch 
oder verschieden und jeweils ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen, eine Trifluormethylgruppe, eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine 
Alkanoylgruppe mit 1 bis 6 Kohlenstoffatomen oder eine Alkoxycarbonylgruppe mit 2 bis 6 
Kohlenstoffatomen sind; R 22 , R 24 und R 28 identisch oder verschieden und jeweils ein Wasserstoffatom oder 
eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen sind; R 23 eine Gruppe der Formel 

R a 

/ 

— N 

\ 

R b 

1st, in der R a und R 6 identisch oder verschieden und jeweils ein Wasserstoffatom oder eine Alkylgruppe mit 
1 bis 6 Kohlenstoffatomen sind, oder R a und R b , zusammengenommen mit dem banachbarten 
Stickstoffatom, eine 5-gliedrige oder 6-gliedrige heterozyklische Gruppe bilden; und n 0 oder 1 1st, oder ein 
pharmazeutisch annehmbares Salz besagter Verbindung. 

14. Verbindung nach Anspruch 13, in der R 2 ein Wasserstoffatom oder eine Methyl- oder Ethylgruppe; 
R 17 ein Wasserstoffatom oder eine Methyigruppe; R 18 ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 
6 Kohlenstoffatomen; R 1fl ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen, eine Trifluormethylgruppe, eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine 
Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen oder eine Alkoxycarbonylgruppe mit 2 bis 6 
Kohlenstoffatomen; R 20 ein Wasserstoffatom, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine 
Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen oder eine Trifluormethylgruppe; R 21 ein Wasserstoffatom, 
eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen oder eine Trifluormethylgruppe ist; R 22 und R 24 jeweils ein 
Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen sind; R 2S eine Aminogruppe oder 
eine Mono- oder DMC,— CJ-alkylaminogruppe oder eine 5-glledrige oder 6-gliedrige heterozyklische 
Gruppe, die ein Stickstoffatom zusammen mit oder ohne ein Sauerstoffatom, ein Schwefelatom oder ein 
weiteres Stickstoffatom als das Heteroatom enthalt; R 28 ein Wasserstoffatom oder eine Alkylgruppe mit 1 
bis 6 Kohlenstoffatomen; und n 0 oder 1 ist 

15. Verbindung nach Anspruch 13, in der R 23 eine Piperidino-, Pyrrolidine, Morphollno-, 
Thiomorpholino- oder Piperazinogruppe als die heterozyklische Gruppe ist 

16. Verbindung nach Anspruch 13, in der R 23 eine Gruppe der Formel 

R* 

/ 

— N 

\ 

R b 
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ist f In der R* und R b jeweils eine Alkylgruppe mit 1 bis 6 Kohl nstoffatomen sind. 
17. V rblndung nach Anspruch 1 mit der Formel (I — 6) 




(1-6) 



in der R 2 ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen 1st; R eln 
Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen ist; R 1a , R 19 , R 20 und R identisch 
oder verschieden und jeweils ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 6 
Kohlenstoffatomen, eine Trifluormethylgruppe, eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine 
Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen, oder eine Alkoxycarbonylgruppe mit 2 bis 6 
Kohlenstoffatomen sind; R 22 , R 24 und R 26 identisch oder verschieden und jeweils ein Wasserstoffatom oder 
eine Alkylgruppe oder 1 bis 6 Kohlenstoffatomen sind; R 23 eine Gruppe der Formel 



— N 



/ 
\ 



R b 



ist in der R a und R b jeweils ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen sind, 
oder R a und R b , zusammengenommen mit dem banachbarten Stickstoffatom, eine 5-gliedrige oder 6- 
gliedrige heterozyklische Gruppe bilden; und n 0 oder 1 ist, oder ein pharmazeutisch annehmbares Salz 
besagter Verbindung. 

18. Verbindung nach Anspruch 17, in der R 2 ein Wasserstoffatom oder eine Methyl- oder Ethylgruppe 
ist; R 17 ein Wasserstoffatom oder eine Methylgruppe ist; R ta , R 20 und R 21 jeweils ein Wasserstoffatom sind; 
R 19 ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen, eine 
Trifluormethylgruppe, eine Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen, eine Alkanoylgruppe mit 2 bis 6 
Kohlenstoffatomen oder eine Alkoxycarbonylgruppe mit 2 bis 6 Kohlenstoffatomen ist; R 22 und R 24 jeweils 
ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis. 6 Kohlenstoffatomen sind; R 23 eine Aminogruppe 
oder eine Mono- oder DMCj — C e )-a Iky I aminogruppe oder eine 5-gliedrige oder 6-gliedrige heterozyklische 
Gruppe, die ein Stickstoffatom zusammen mit oder ohne ein Sauerstoffatom, ein Schwefelatom oder ein 
weiteres Stickstoffatom als das Heteroatom enthSIt; R 29 ein Wasserstoffatom; und n 0 oder 1 ist 

19. Verbindung nach Anspruch 17, in der R 23 eine Piperidino-, Pyrrolidine-, Morpholino-, 
Thiomorpholino- oder Piperazinogruppe als die heterozyklische Gruppe ist. 

20. Verbindung nach Anspruch 17, in der R 23 eine Gruppe der Formel 



— N 



so 
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\ 



1st in der R a und R b jeweils eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen sind. 
21. Verbindung nach Anspruch 1 mit der Formel {1—7) 

«33 




(1-7) 
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in der R 2 ein Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 Kohl nstoffatomen ist; R 27 ein 
Wasserstoffatom oder eine Alkylgruppe mit 1 bis 6 Kohlenstoffat men ist; R 28 , R M , R 30 und R 31 identisch 
oder verschleden und jeweils ein Wasserstoffatom, ein Halogenat m, ein Alkylgruppe mit 1 bis 6 
Kohl nst ffatomen, eine Trlflu rmethylgruppe, eine Alk xygruppe mit 1 bis 6 K hlenst ffatomen, ine 
Alkanoylgruppe mit 2 bis 6 Kohlenstoffatomen oder eine Alkoxycarbonylgruppe mit 2 bis 6 
Kohlenstoffatomen sind; R 32 , R 3 * und R 35 Identisch oder verschieden und jeweils ein Wasserstoffatom oder 
eine Alkylgruppe mit 1 bis 6 Kohlenstoffatomen sind; R 23 ein Halogenatom, eine Hydroxygruppe oder eine 
Alkoxycarbonylgruppe mit 2 bis 6 Kohlenstoffatomen und n 0 oder 1 ist, oder eine pharmazeutisch 
annehmbares Salz besagter Verbindung. 

22. Verbindung nach Anspruch 21, in der R 2 ein Wasserstoffatom ist; R 27 , R 28 , R , R , R , R / R und 
R 35 jeweils ein Wasserstoffatom sind; und R 33 ein Halogenatom, eine Hydroxygruppe oder eine 
Alkoxycarbonylgruppe mit 2 bis 6 Kohlenstoffatomen und n 0 ist 

23. Verbindung nach Anspruch 1,ausgewfihltaus 5 - Fluor -2 -l(3,5 - dimethyl -4 -methoxy -2 - 
pyrldyl)methylthio]indolund5 -Ruor -3 -[{3,5 - dimethyl -4 - methoxy -2 - pyridyl)rnethylthio]indol. 

24. Verbindung nach Anspruch 1, ausgewahlt aus 2 - [(5 - Methyl - 4 - piperidino - 2 - 
pyridyDmethylthiojlndol, 5 - Methyl - 2 - [(5 - methyl - 4 - piperidino - 2 - pyridyDmethylthiojindol, 5 - 
Fluor -2 -[{5 - methyl -4 - piperidino -2 - pyridyl)methylthio]indol, 5 - Acetyl -2 -[{5 - methyl -4 - 
piperidino - 2 - pyridyDmethylthiojlndol, 5 - Trifiuormethyl - 2 - [(5 - methyl - 4 - piperidino - 2 - 
pyridyl)methylthio]indol, 5 - Ethoxycarbonyl - 2 - [(5 - methyl - 
thiojindol, 5 - Methoxy - 2 - [(5 - methyl - 4 - piperidino - 2 
Piperidino - 2 - pyridyDmethylthiojindol, und 3 - [(5 - Methyl 
thiojindol. 

25. Verbindung nach Anspruch 1, ausgewahlt aus 2 - [(4 - Pyrrolidino 
pyridyDmethylthiojindol und 2 - [(4 - Pyrrolidino - 2 - pyridyl)methylthio]indol. 

26. Verbindung nach Anspruch 1, ausgewahlt aus 2 - [(4 - Dimethylamino - 2 - pyridyDmethyl- 
thiojindol und 3 - [(4 - Dimethylamino - 2 - pyridyDmethylthiojindol. 

27. Verfahren zur Herstellung einer Verbindung mit der allgemeinen Formel (I) 



4 - piperidino - 2 - pyridyUmethyl- 
- pyridyDmethylthiojindol, 3 - [(4 - 
4 - piperidino - 2 - pyridyDmethyl- 



5 - methyl - 2 




(I) 



in der R 1 ein Wasserstoffatom, ein Halogenatom, eine (Cr— C 6 )-Alkylgruppe, eine Trifluo rmethylgruppe, 
e i ne «;,— C e )-Alkoxygruppe, eine (Cj— C 6 )-Alkanoylgruppe oder eine (C*— Ce)-Alkoxycarbonylgruppe; R 
ein Wasserstoffatom oder eine (Cr- C 6 )-Alkylgruppe; R 3 ein Wasserstoffatom, eine (C^-- C 6 )-Alkylgruppe, 
eine (Cr— CeJ-Alkoxygruppe oder eine (Cr— C e )-Alkylthiogruppe; R 4 ein Wasserstoffatom, eine (C t — C 6 )- 
Alkylgruppe, eine (d— C 6 )-Alkoxygruppe, ein Halogenatom, eine Hydroxygruppe, eine (C*— C 6 )-Alkoxy- 
carbonylgruppe, eine PhenyMCr— CJ-alkyloxygruppe oder eine Gruppe der Formel — NR a R b , in der R a und 
R b identisch oder verschieden und jeweils ein Wasserstoffatom oder eine (C,— C e )-Alky I gruppe sind oder R* 
und R b , zusammengenommen mit dem benachbarten Stickstoffatom, eine 5-gliedrige oder 6-gliedrige 
heterozyldische Gruppe bilden, die fakultativ ein weiteres Heteroatom darin enthait; R 5 ein 
Wasserstoffatom, .eine (C,— Ce)-Allcyigruppe, eine (C,— C B )-Alkoxygruppe, eine ((V-qal-Aralkylgruppe 
oder eine PhenyMC,— CJ-alkyloxygruppe; und n eine ganze zahl 0 oder 1, p eine ganze Zahl 1, 2, 3 oder 4; 
und q eine ganze Zahl 1, 2 oder 3 ist, oder ein Salz besagter Verbindung, welches das Umsetzen einer 
Thiolverbindung mit der Formel (II) 
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In der R\ R 3 und p wie ben definiert sind, der eines funktionell gleichwertigen Derivats besagter 
Thi Iverbindung mit einer Pyrfdlnverblndung mit d r Form I (III) 



X^CrL 
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60 




(III) 



In der R 4 , R 5 und q wie oben definiert sind f oder einem Salz besagter Pyridinverbindung und dann, wenn 
notwendig, das Unterwerfen der resultlerenden Kondensationsproduktverblndung unter wenigstens einen 
der folgenden zwei Schritte (a) und (b) umfaBt: 

(a) Alkylieren des Stickstoffatoms !m Indolring besagter Kondensationsproduktverblndung Oder seiner 
Sulfoxidverbindung mit einer Verbindung der Formal (IV) 

X 2 -R« (IV), 



in der R* eine (C,— Ce)-Alkylgruppe, die derjenlgen entspricht, die in der Verbindung der Formel <i), in der R 2 
eine (C A — Cs)-Alkylgruppe 1st, von der Gruppe R 2 dargestellt wird; und X 2 eine Abgangsgruppe 1st, und 

(b) Umwandeln des Sulfids von besagter Kondensationsproduktverblndung oder von der N-alkylierten 
Produktverbindung des obigen Schritts (a) in ein entsprechendes Sulfoxid durch Oxidation der darin 
vorhandenen Thiogruppe. # 

28. Verfahren nach Anspruch 27, bei dem die Reaktion der Verbindung der Formel (II) mit der 
Verbindung der Formel (III) In einem organischen LSsungsmittel, entweder wasserfrei oder wassrig, oder in 
Losungsmrttelgemischen bei einer Temperatur von 0°C bis 150°C durchgefuhrt wird. 

29. Verfahren nach Anspruch 27, bei dem der AlkyHerungsschritt (a) mit der Verbindung der Formel (IV) 
in Gegenwart eines Saurebinders bei einer Temperatur von 0°C bis 150°C durchgefuhrt wird, 

30. Verfahren nach Anspruch 27, bei dem die Oxidationsreaktlon des Schritts (b) bei einer Temperatur 
von -30°C bis 60°C durchgefuhrt wird. 

31. Pharmazeutische Zusammensetzung, die eine Verbindung der Formel (I), wie in Anspruch 1 
definiert, oder ein pharmazeutisch annehmbares Salz besagter Verbindung als Wirkstoff In einer 
therapeutisch wirksamen Menge in Verbindung mit einem pharmazeutisch annehmbaren TragerstofF f ttr 
den Wirkstoff umfaBt. 

Revendications 



1. Compost de la formule g6n6rale (I) 




(I) 



dans laquelle R 1 est un atome d'hydrogene, un atome d'halogene, un groups alkyle en Cr-C* un groupe 
trifluoromethyle, un groupe alcoxy en C,— C* un groupe alcanoyle en Qr-C e ou un groupe alcoxy- 
carbonyle en C^— Cg; R a est un atome d'hydrogene ou un groupe alkyle en C,— C^; R' est un atome 
d'hydrogene, un groupe alkyle en C, — Ce, un groupe alcoxy en d— C 6 ou un groupe alkylthio en C,— C^; R 4 
est un atome d'hydrogene, un groupe alkyle en C^— C 6 , un groupe alcoxy en C,— C e , un atome d'halogene, 
un groupe hydroxy, un groupe alcoxycarbonyle en Ca— un groupe phenyl e-alky I oxy en C,— C Ah ou un 
groupe de la formule— NR a R b ou R a et R b sont identiques ou differents et chacun est un atome d'hydrogene 
ou un groupe alkyle en C,— C 6 , ou R a et R b pris ensemble avec I'atome d'azote adjacent forment un groupe 
hete'rocyclique a 5 ou 6 membres contenant eventuellement un autre het§roatome; R 5 est un atome 
d'hydrogen , un groupe alkyle en d — C 6 , un groupe alcoxy en C 1 — Ce, un groupe aralkyle en CV-C12 ou un 
groupe phdnyl-alkyloxy en Ct- C a et n est un n mbre entier ze> ou l f p est un nombre 1, 2, 3 ou 4; et q est 
un nombre enti r 1, 2 ou 3, ou un sel du dit c mpos§ acceptable en pharmaceutique. 
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2. Compost selon la revendication 1, qui est de la formula (I') 



10 



is 
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(I' ) 



dans laquelte R 1 est un atome d'hydrogfcne, un atome d'halog^ne, un groupe alkyle en C,— C 6 , un groupe 
trifluorom6thyle, un groupe alcoxy en C,— C* un groupe alcanoyle en Cr-Ce ou un groupe alcoxy- 
carbonyle en C*— Ce R a est un atome d'hydrogfcne ou un groupe alkyle en d— C 6 ; R est un atome 
d'hydrogfcne, un groupe alkyle en C,— C* ou un groupe alkylthio en C,— C e ; R 4 est un atome d'hydrogfcne, 
un groupe alkyle en d— C 6 , un groupe alcoxy en C^— C 6 , un atome d'halogene, un groupe hydroxy, un 
groupe alcoxycarbonyle en C*— C* un groupe amino, un groupe mono-alkyle en C t — Ce amino, un groupe 
di-alkyle en C,— C 6 -amino, ou R 4 est un groupe de la formule 



— N 



M 

\ 



R b 



oCi R" et R b pris ensemble forment un groupe alkytene de 2 & 5 atomes de carbone qui est ^ventuellement 
interrompu par un atome d'oxygdne, un atome de soufre ou un atome d'azote en tant qu'h6tero-atome 
interposS dans la chatne du groupe alkylene, de telle sorte que R a et R b pris ensemble avec I'atome d'azote 
adjacent forment un groupe h6t6rocyclique d 5 ou 6 membres contenant SventuBllement en outre un atome 
d'oxygfcne, un atome de soufre ou un atome d'azote en tant qu'hetetro-atome; R 6 est un atome 
d'hydrogene, un groupe alkyle en Ct— Cg ou un groupe alcoxy en C^— G$; et n est z6ro ou 1 ; p est 1, 2, 3 ou 
4; et q est 1, 2 ou 3, ou un sel du dft compos6 acceptable en pharmaceutique. 

3. Composd selon la revendication 2, dans lequel R 4 est un groupe de la formule 



— N 



Si 

\ 



R b 



qui forme un groupe pyrrolidine un groupe pipSridino, un groupe morpholino, un groupe thiomorpholino 
ou un groupe pipe>azino et dont le groupe hetSrocycllque n'est pas substitue ou est substttu6 par un 
groupe alkyle en Ct — C^ 
45 * 4. ComposS selon la revendication 2, dans lequel R 4 est un groupe de la formule 



— N 



50 



/ 

A 

\ 



R* 



R b 
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oCi R a et R b chacun sont un groupe alkyle en C,— Ce. 

5. Compost selon la revendication 1, qui est de la formule g6n6rale (1—1) 




(I-l) 
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dans laquell R 7 est un at me d'hydrogene, un group alkyl de 1—6 at mes de carbons u un groupe 
alkylthio de 1— 6 at mes de carbone, R a , R 9 , R 10 et R 11 sont identiques ou differ nts et chacun est un at me 
d'hydrogene, un atom d'halogene, un groupe alkyle de 1—6 atomes de carbone, un groupe trifluoro- 
m6thyle,un groupe alcoxy del— 6atomesd carbone, un groupe alcanoyle d 2— 6 atom s de carbone, ou 
un groupe alcoxycarbonyle de 2—6 atomes de carbone; R T *, R™, R 14 et R 16 sont identiques ou difttrents et 
chacun est un atome d'hydrogene, un groupe alkyle de 1 — 6 atomes de carbone ou un groupe alcoxy de 
1 — 6 atomes de carbone; et n est zero ou 1, ou un sel du dit compose acceptable en pharmaceutique. 

6. Compose selon la revendication 5, dans lequel R 7 est un atome d'hydrogene, un groupe m&hyle ou 
un groupe m&hyltio; R 8 et R 10 sont chacun un atome d'hydrogene; R 9 est un atome d'hydrogene, un atome 
d'halogene, un groupe alkyle de 1—6 atomes de carbone, un groupe trifluoromethyle, un groupe alcoxy de 
1_6 atomes de carbone, un groupe alcanoyle de 2—6 atomes de carbone ou un groupe alcoxy-carbonyle 
de 2,6 atomes de carbone; R 11 est un atome d'hydrogene ou un groupe trifluoromethyle; R 12 et R 14 sont 
chacun un atome d'hydrogene ou un groupe alkyle de 1—6 atomes de carbone; et R 13 est un groupe alcoxy 
de 1 — 6 atomes de carbone; R 16 est un atome d'hydrogene; et n est zero ou 1. 

7. Compose selon la revendication 1, qui est de la formula (I — 2) 




(1-2) 
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dans laquelle R 7 est un atome d'hydrogene ou un groupe alkyle de 1 — 6 atomes de carbone; R 8 , R 9 , R 10 et 
R 11 sont identiques ou diffdrents et chacun est un atome d'hydrogene, un atome d'halogene, un groupe 
alkyle de 1 — 6 atomes de carbone, un groupe trifluoromethyle, un groupe alcoxy de 1 — 6 atomes de 
carbone, un groupe alcanoyle de 2—6 atomes de carbone, ou un groupe alcoxycarbonyle de 2—6 atomes 
de carbone; R 12 , R IS , R 14 et R 15 sont identiques ou differents et chacun est un atome d'hydrogene, un 
groupe alkyle de 1—6 atomes de carbone ou un groupe alcoxy de 1 — 6 atomes de carbone; nest zero ou 1, 
ou un sel du dit compose acceptable en pharmaceutique. 

8. Compose selon la revendication 7, dans lequel R 7 est un atome d'hydrogene ou un groupe m6thyle; 
R 8 et R 10 sont chacun un atome d'hydrogene; R 9 est un atome d'hydrogene, un atome d'halogene, un 
groupe alkyle de 1 — 6 atomes de carbone, un groupe trrfluoromethyle, un groupe alcoxy de 1—6 atomes de 
carbone, un groupe alcanoyle de 2—6 atomes de carbone, ou un groupe alcoxycarbonyle de 2—6 atomes 
de carbone; R 11 est un atome d'hydrogene ou un groupe trifluoromethyle; R 12 et R 14 sont chacun un atome 
d'hydrogene ou un groupe alkyle de 1—6 atomes de carbone; et R 13 est un groupe alcoxy de 1—6 atomes 
de carbone; R 19 est un atome d'hydrogene; et n est zero ou 1. 

9. Compose selon la revendication 1 qui est de la formule (I — 3) 




.14 



,15 



(1-3) 



dans laquelle R 7 est un atome d'hydrogene, un groupe alkyle de 1 — 6 atomes de carbone ou un groupe 
60 alkylthio de 1 — 6 atomes de carbone; R 8 , R 9 , R 10 sont identiques ou differents et chacun est un atome 
d'hydrogene, un atome d'halogene, un groupe alkyle de 1—6 atomes de carbone, un groupe triflu r - 
methyl , un groupe ale xydel — 6 atomes d carb ne, un groupe alcan ylede2 — 6 atomes de carbone ou 
un gr upe ale xycarb nyie de 2—6 at mes de carbone; R 13 , R 14 , R 15 et R 16 sont Identiques ou diff6rBnts et 
chacun est un atome d'hydrogene, un group alkyl de 1—6 atomes de carbone ou un groupe alcoxy d 
65 1 — 6 atomes d carbone; et n est z6r ou 1, ou un sel du dit comp se acceptable en pharmaceutique. 
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10. Compos6 selon la rev ndlcation 9, dans I quel FT est un at med'hydr gene,ungr upemethyleou 
ungr up methylthi ; R 8 , R 10 et R 11 sont chacun un at m d'hydrogene; R 9 est un at me d'hydrogsne, un 
group© alkyle del— 6at mesdecarb ne, un groups triflu romsthyle,un groupe alcoxy de 1—6 atomssds 
carbone, un groups alcanoyle de 2—6 atomes de carbone, ou un groups alcoxycarbonyle de 2—6 atomes 
de carbone; R 13 est un atome d'hydrogene, un groups alkyle de 1—6 atomes de carbone ou un groups 
alcoxy de 1—6 atomes de carbone; et R 14 , R 18 et R 16 sont chacun un atome d'hydrogene; et n est zero ou 1 . 

11. Compose selon la revendication 1, qui est de la formule (1—4) 




dans laqueile R 7 est un atome d'hydrogene, un groupe m$thyle ou un groups m&hylthio; R a , R 9 # R 10 et R" 
sont identique8 ou differents et chacun est un atome d'hydrogene, un atome d'halogene, un groupe alkyle 
de 1 — 6 atomes de carbone, un groupe trifluoromsthyls, un groupe alcoxy de 1 — 6 atomes de carbone, un 
groupe alcanoyle de 2 — 6 atomes de carbone ou un groups alcoxycarbonyle de 2 — 6 atomes de carbone; 
R 12 , R 14 , R 15 et R 18 sont Identiques ou differents st chacun est un atoms d'hydrogene, un groupe alkyle de 
1 — 6 atomes de carbone ou un groupe alcoxy de 1 — 6 atomes de carbone; et n est zero ou 1, ou un sel du dit 
compos§ acceptable en pharmaceutique. 

12. Compose selon la revendication 11, dans lequel R 7 est un atome d'hydrogene, un groupe methyl e 
ou un groupe methylthio; R 8 , R 10 et R 11 sont chacun un atome d'hydrogsne; R 9 est un atome d'hydrogene, 
un groupe alkyle de 1 — 6 atomes de carbone, un groupe trifluoromethyle, un groupe alcoxy de 1—6 atomes 
de carbone, un groupe alcanoyle de 2—6 atomes de carbone ou un groupe alcoxycarbonyle de 2—6 
atomes de carbone; R 12 , R 14 , R 15 et R 16 sont chacun un atome d'hydrogsne; et n est zsro ou 1. 

13. Compose selon fa revendication 1, qui est de la formule (I — 5) 




(1-5) 



dans laqueile R 2 est un atome d'hydrogene ou un groupe alkyle de 1—6 atomes de carbone; R 17 est un 
atome d'hydrogene ou un groupe alkyle de 1 — 6 atomes de carbone; R 18 , R 19 , R 20 et R 21 sont identiques ou 
differents et chacun est un atome d'hydrogene, un atome d'halogene, un groupe alkyle de 1 — 6 atomes de 
carbone, un groupe trifluoromethyle, un groupe alcoxy de 1 — 6 atomes de carbone, un groupe alcanoyle de 
2—6 atomes de carbone ou un groupe alcoxycarbonyle de 2—6 atomes de carbone; R 22 , R 24 et R 26 sont 
identiquss ou differents et sont chacun un atome d'hydrogene ou un groupe alkyle de 1 — 6 atomes de 
carbone; R 23 est un groupe de la formule 

R* 

/ 

— N 

\ 

R b 

ou R a et R b sont identiques ou differents et sont chacun un atome d'hydrogene ou un groupe alkyle de 1—6 
atomes de carbone, ou R a et R b pris ensemble avec I'atome d'az t adjacent forment un groupe 
heteYocyclique a 5 ou 6 m mbres et n est zero ou 1, ou un sel du dit c mpos6 acceptable en 
pharmaceutique. 

14. Compose s Ion la rev ndication 13, dans I qusl R 2 st un at m d'hydr gsns u un gr ups 
mSthyle ou ethyle; R 17 est un atome d'hydrogene ou un group methyle; R 18 est un atome d'hydrogene ou 
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un groupe alkyle de 1—6 atomes de carb ne; R 19 est un at m d'hydrogene, un at me d'hal gene, un 
groupe alkyle de 1—6 atomes de carbone, un groupe trifluoromethyle, un groupe alcoxy de 1—6 atomes de 
carbone; un groupe alcan yle de 2— -6 atomes de carb n , ou un groupe alcoxycarbonyie de 2—6 atomes 
de carb ne; R 20 est un atome d'hydrogen , un gr upe alkyle de 1—6 at mes de carb n , un gr upe 
alcanoyle de 2—6 atomes de carbone ou un groupe trtfluoromethyle; R 21 est un atome d'hydrogene, un 
groupe alkyle de 1—6 atomes de carbone ou un groupe trifluoromethyle; R 22 et R 24 sont chacun un atome 
d'hydrogene ou un groupe alkyle de 1 — 6 atomes de carbone; R 23 est un groupe amino ou un groupe 
mono- ou di-alkytamino (en C,— C 6 ) ou un groupe heterocyclique a 5 ou 6 membres contenant un atome 
d'azote avec ou sans un atome d'oxygene, un atome de soufre ou un autre atome d'azote comme hetero- 
atome; R 25 est un atome d'hydrogene ou un groupe alkyle de 1 — 6 atomes de carbone; et n est zero ou 1. 

15. Compost selon la revendication 13, dans lequel R 23 est un groupe piperidino, pyrrolidine 
morpholino, thlomorpholino ou piperazino en tant que groupe heterocyclique. 

16. Composd selon la revendication 13, dans lequel R 23 est un groupe de la formule 

R a 

/ 

— N 

\ 

R b 

oD R* et R b sont chacun un groupe alkyle de 1 — 6 atomes de carbone. 

17. Compos6 selon la revendication 1, qui est de la formule (I — 6) 




(1-6) 



dans laquelle R 2 est un atome d'hydrogene ou un groupe alkyle de 1—6 atomes de carbone; R 17 est un 
atome d'hydrogene ou un groupe alkyle de 1—6 atomes de carbone; R 18 , R 19 , R 20 et R 2t sont identiques ou 
differents et sont chacun un atome d'hydrogene, un atome d'halogene, un groupe alkyle de 1—6 atomes de 
carbone, un groupe trifluoromethyle, un groupe alcoxy de 1 — 6 atomes de carbone, un groupe alcanoyle de 
2 — 6 atomes de carbone ou un groupe alcoxycarbonyie de 2 — 6 atomes de carbone; R 22 , R 24 et R 25 sont 
identiques ou differents et sont chacun un atome d'hydrogene ou un groupe alkyle de 1—6 atomes de 
carbone; R 23 est un groupe de la formule 

R B 

/ 

— N 

\ 

R b 

ou R" et R b sont chacun un atome d'hydrogene ou un groupe alkyle de 1 — 6 atomes de carbone, ou R° et R b 
pris ensemble avec I'atome d'azote adjacent torment un groupe heterocyclique h 5 ou 6 membres et n est 
zero ou 1, ou un sel du dit compose acceptable en pharmaceutique. 

18. Compose selon la revendication 17, dans lequel R 2 est un atome d'hydrogene ou un groupe 
methyle du ethyle; R 17 est un atome d'hydrogene ou un groupe methyle; R 18 , R 20 et R 21 sont chacun un 
atome d'hydrogene; R 10 est un atome d'hydrogene, un atome d'halogene, un groupe alkyle de 1 — 6 atomes 
de carbone, un groupe trrfluoromSthyle, un groupe alcoxy de 1 — 6 atomes de carbone, un groupe alcanoyle 
de 2—6 atomes de carbone ou un groupe alcoxycarbonyie de 2—6 atomes de carbone; R 22 et R 24 sont 
chacun un atome d'hydrogene ou un groupe alkyle de 1—6 atomes de carbone; R 23 est un groupe amino ou 
un groupe m no- ou di-alkylsmino (en C, — C 6 ) ou un groupe heterocycliqu a 5 ou 6 membres cont nant 
un at me d'azote avec ou sans atome d' xygen , un atome d s ufr ou un autre atome d'az te c mme 
hater -atome; R 25 est un atome d'hydrogen ; et n est zero ou 1. 

19. Compose sel n la revendication 17, dans lequel R 23 est un groupe piperfdin , pyrrolidino, 
morpholino, thiomorpholino ou piperazino comme groupe heterocyclique. 
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20. Compost selon la revendication 17, dans lequel R 23 est un groupe de la formula 

R' 



— N 



/ 
\ 



R b 



ou R" et R b sont chacun un groupe alkyle de 1 — 6 atomes de carbone. 
21. Compose selon la revendication 1, qui est de la formule (I— 7) 




CI-7) 



dans laquslle R 2 est un atome d'hydrogene ou un groupe alkyle de 1—6 atomes de carbone; R est un 
atome d'hydrogene ou un groupe alkyle de 1-6 atomes de carbone; R 2 \ R , R et R 31 sont identiques ou 
differents et sont chacun un atome d'hydrogene, un atome d'halogene. un groupe alkyle de 1-6 atomes de 
carbone, un groupe trifluoromethyle, un groupe alcoxy de 1—6 atomes de carbone, un 9^P e 3 f ca "°V ,e d ° 
2—6 atomes de carbone ou un groupe alcoxycarbonyle de 2—6 atomes de carbone; R , Rr et R sont 
identiques ou differents et sont chacun un atome d'hydrogene ou un groupe alkyle de 1—6 atomes de 
carbone; R 33 est un atome d'halogene, un groupe hydroxy ou un groupe alcoxycarbonyle de 2—6 atomes 
de carbone, et n est zero ou 1, ou un sel du dit compose acceptable en P narma ce^ique 

22. Composd selon la revendication 21 , dans lequel R 2 est un atome d'hydrogene; R , R , R , R , R , 
R 32 , R 34 et R M sont chacun un atome d'hydrogene; et R 33 est un atome d'halogene, un groupe hydroxy ou 
un groupe alcoxycarbonyle de 2— 6 atomes de carbone, et nest zero. 

23. Compose selon la revendication 1, qui est choisi parmi 5 - fluoro - 2 - [(3,5 - dimethyl - 4 - 
methoxy - 2 - pyridyl)methylthio] indole et 5 - fluoro - 3 - [(3,5 - dimethyl - 4 - methoxy - 2 - 
pyridyDmethylthiolindole. 

24. Compose selon la revendication 1, qui est choisi parmi 2 - [(5 - methyl - 4 - P>P6ndlno - 2 - 
pyridyDmethylthiolindole, 5 - methyl - 2 - [(5 - methyl - 4 - piperidino - 2 - pyrldyi)methylthio].ndo e, 
5 -fluoro - 2 -[(5 - methyl -4 - piperidino -2 - pyridyl)m§thylthio]indole, 5 -acetyl -2 -[(5 - methyl - 
4 - piperidino - 2 - pyridyDmethylthiolindole, 5-trifluoromethyl - 2 - [(5 - methyl - 4 - piperidino - 2 - 
pyridyDmethylthiolindole, 5 - ethoxycarbonyl -2 -[(5 - methyl -4 - piperidino -2 - pyridyDmethylthiol- 
indole, 5 - methoxy - 2 - [(5 - methyl - 4 - piperidino - 2 - pyridyDmethylthiolindole, 3 - [(4 - 
piperidino - 2 - pyridyDmethylthiolindole, et 3 - [(5 - methyl - 4 - piperidino - 2 - pyridyDmethyl- 
thiolindole. ri 

25. Compose selon la revendication 1, qui est choisi parmi 2 - [(4 - pyrrolidino - 5 - methyl - 2 - 
pyridyDmethylthiolindole et 2 - [(4 - pyrrolidino - 2 - pyridyDmethylthiolindole. 

26. Compos6 selon la revendication 1, qui est choisi parmi 2 - [(4 - dimethylammo - 2 - pyndyU- 
methylthiolindole et 3 - [(4 - dimethylamino - 2 - pyridyDmethylthiolindole. 

27. Proc6de de preparation d'un compose de la formule generate (D 

.4 




(I) 
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dans laquelle R 1 est un at me d'hydrogene, un atome d'halogene, un groupe alkyle en C,— C* un groupe 
triflu romethyle, un groupe ale xy en C t — C* un groupe alcanoyle n C 2 — C„ ou un groupe 
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alcoxycarbonyle en Cj— C 6 ; R 2 st un atoms d'hydrogene ou un groups alkyle en C,— C 8 ; R 3 est un atom 
d'hydr g&ne, un groups alkyf en C, — C e , un groupe ale xy en C, — C 6 ou un groupe alkylthio en C, — C 6 ; R 4 
est un atome d'hydrogene, un gr upe alkyle en C, — C 6 , un groupe a I coxy en C, — C 6 , un atom d'halogdn , 
un groupe hydroxy, un groups alcoxycarb nyle en C 2 — C* un groupe ph6nyl-alkyloxy en C, — C 4 , ou un 

6 groupe de la formule— NR*R b oCi R 1 et R b sont identlques ou difterents et chacun est un atome d'hydrogene 
ou un groupe alkyle en C,— C e , ou R a et R b pris ensemble avec I'atome d'azote adjacent forment un groupe 
h6t6rocyclique k 5 ou 6 mem b res contenant Sventuellement un autre hetero atome; R 6 est un atome 
d'hydrogdne, un groupe alkyle en — C 6 , un groupe a I coxy en C t — Ce, un groupe aralkyle en Cj— C 12 ou un 
groupe ph6nyi-alkyloxy en Ct — C 4 et n est un nombre entier zero ou 1, p est un nombre 1, 2, 3 ou 4; et q est 

10 un nombre entier 1, 2 ou 3 ou un sel du dit compost, caract6ris6 par le fait qu'on fait r§agir un compost 
thiol de la formule (II) 
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dans laquefle R 1 , R 3 et p sont ddfinis comme plus haut, ou un ddrivi fonctionnellement Equivalent audit 
compos6 thiol, avec un d6riv6 de pyridine de la formule (III) 




X 1 -CH 2 — f- -fl— ' q (III) 



dans laquelle R 4 , R s et q sont definis comme plus 'haut, ou un sel dudft d6riv6 de pyridine et puis, si 
35 nScessaire, on soumet le compose produit de condensation resultant d au moins une des deux operations 
(a) et (b) suivantes: 

(a) alkylation de I'atome d'azote dans la chaTne indole dudit compose produit de condensation ou son 
compost sulfoxyde avec un compost de la formule (IV) 



X a -R 6 (IV) 



dans laquelle R e est un groupe alkyle en C, — Cq dgal & celui presents par le groupe R 2 dans le compose de la 
formule (I) ou R 3 est un groupe alkyle en — C e et X 2 est un groupe Sliminable. 

(b) conversion dli suffure dudit compost produit de condensation ou du compost produit N-alkyl6 de 
45 I'ope ration a) ci-dessus, en un sulfoxyde correspondent par oxydation du groupe thio qui y est present. 

28. Proc6d€ selon la revendication 27, dans lequet la reaction du compost de formule (II) avec le 
compose de formule (III) est effectuS dans un solvant organique, soit anhydre, sort aqueux, ou dans des 
solvants melanges a une temperature de 0°C h 150°C. 

29. Proc6d6 selon la revendication 27, dans lequel I'op 6 ration d'alkylation (a) avec le compose de 
so formule (IV) est effectuee a une temperature de 0° k 150°C en presence d'un liant d'acide. 

30. Proc6d6 selon la revendication 27, dans lequel la reaction d'oxydation de I'operation (b) est 
effectuee 6 une temperature de -30°C & 60°C. 

31. Composition pharmaceutique comprenant un compost de formule (I) selon la revendication 1 ou 
un sel acceptable du point de vue pharmaceutique, dudit compose, en tant qu'un ingredient actff, en 

55 quantity therapeutiquement efficace, en association avec un support, acceptable du point de vue 
pharmaceutique, pour I'ingrSdient actif. 
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